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□ 1. Document ID: US 20030009025 A 1 



L6: Entry 1 of 1 



File: PGPB 



Jan 9, 2003 



DOCUMENT- IDENTIFIER : US 20030009025 Al 



TITLE: Recombinant vaccine against botulinum neurotoxin 



Pre-Grant Publication (PGPub) Document Number : 
20030009025 

Summary of Invention Paragraph : 

[0008] Human botulism poisoning is generally caused by type A, B, E or rarely, by 
type F toxin. Type A and B are highly poisonous proteins which resist digestion by 
the enzymes of the gastrointestinal tract. Foodborne botulism poisoning is caused 
by the toxins present in contaminated food, but wound and infant botulism are 
caused by in vivo growth in closed wounds and the gastrointestinal tract 
respectively. The toxins primarily act by inhibiting the neurotransmitter 
acetylcholine at the neuromuscular junction, causing paralysis. Another means for 
botulism poisoning to occur is the deliberate introduction of the toxin (s) into the 
environment as might occur in biological warfare. When the cause of botulism is 
produced by toxin rather than by in vivo infection the onset of neurologic symptoms 
is usually abrupt and occurs within 18 to 36 hours after ingestion. The most common 
immediate cause of death in respiratory failure due to diaphragmatic paralysis. 
Home canned foods are the most common sources of toxins. The most frequently 
implicated toxin is toxin A, which is responsible for more than 50% of morbidity 
resulting from botulinum toxin. 

Summary of Invention Paragraph : 

[0010] Agents that abolish the action of BoNT have been investigated since the 
1940s. Early work at Fort Detrick in the 1940s lead to the development of a toxoid 
vaccine to protect against serotypes A, B, C.sub.l, D, and E toxins. The toxoid 
vaccine was manufactured by growing five Clostridium botulinum strains, extracting 
and precipitating the toxin from the growth media after cell lysis. Formalin was 
added to the crude preparation to inactivate the neurotoxin. Residual formalin was 
left in the vaccine product to ensure the toxin remains non-toxic. The product was 
adsorbed to aluminum hydroxide and blended. Currently, a pentavalent toxoid vaccine 
against serotypes A through E (Anderson, J. H., et al., (1981), "Clinical 
Evaluation of Botulinum Toxoids," Biomedical Aspects of Botulism, (Lewis, G. E., 
Ed.), pp. 233-246, Academic Press, New York; Ellis, R. J., (1982), "Immunobiologic 
Agents and Drugs Available from the Centers for Disease Control. Descriptions, 
Recommendations, Adverse Reactions and Serologic Response," 3rd ed., Centers for 
Disease Control. Atlanta, Ga.; Fiock, M. A., et al . , (1963), "Studies of Immunities 
to Toxins of Clostridium Botulinum. IX. Immunologic Response of Man to Purified 
Pentavalent ABCDE Botulinum Toxoid," J. Immunol., 90:697-702; Siegel, L. S., 
(1988), " Human Immune Response to Botulinum Pentavalent (ABCDE) Toxoid Determined 
by a Neutralization Test and by an Enzyme-Linked Immunosorbent Assay," J. Clin. 
Microbiol., 26:2351-2356), available under Investigational New Drug (IND) status, 
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is used to immunize specific populations of at-risk individuals, i.e., scientists 
and health care providers who handle BoNT and our armed forces who may be subjected 
to weaponized forms of the toxin Though serotypes A, B, and E are most associated 
with botulism outbreaks in humans, type F has also been diagnosed (Midura, T. F., 
et al., (1972), "Clostridium botulinum Type F: Isolation from Venison Jerky," Appl . 
MicrobioL. 24:165-167; Green, J., et al . , (1983), " Human Botulism (Type F) — A Rare 
Type," Am. J. Med., 75:893-895; Sonnabend, W. F., et al . , (1987), "Intestinal 
Toxicoinf ection by Clostridium botulinum Type F in an Adult. Case Associated with 
Guillian-Barre Syndrome," Lancet, 1:357-361; Hatheway, C. L., (1976), "Toxoid of 
Clostridium botulinum Type F: Purification and Immunogenicity Studies," Appl. 
Environ. Microbiol., 31:234-242). A separate monovalent toxoid vaccine against 
BoNTF is available under IND status Hatheway demonstrated that the BoNTF toxoid 
could protect guinea pigs against a homologous challenge (Wadsworth, J. D. F., et 
al., (1990), "Botulinum Type F Neurotoxin, " Biochem. J., 268:123-128). 

Detail Description Paragraph : 

[0063] The synthetic gene for BoNT serotype B fragment H.sub.C (see FIG. 4A) has 
been inserted into the yeast expression vector pHIL-D4, and integrated into the 
chromosome of Pichia pastoris strain GS115. The expressed product (see amino acid 
sequence in FIG. 4B) had the expected molecular weight as shown by denaturing 
polyacrylamide gel electrophoresis (PAGE) and Western blot analysis using 
antibodies directed against botulinum neurotoxin serotype B. The expressed 
recombinant BoNTB (H.sub.C) elicited high antibody titers as judged by the Enzyme 
Linked Immunosorbent Assay (ELISA) and, more importantly, these circulating serum 
titers protected mice, guinea pigs, and non -human primates from challenges with 
active toxin. Industrial scale manufacturing processes (fermentation and 
purification) have been completed and a pilot lot has been produced in compliance 
with cGMP. 
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US-PAT-NO: 5939070 
DOCUMENT-IDENTIFIER: US 5939070 A 

TITLE: Hybrid botulinal neurotoxins 

DATE-ISSUED: August 17, 1999 

INVENTOR-INFORMATION: 

NAME CITY STATE ZIP CODE COUNTRY 

Johnson; Eric A. Madison WI 

Goodnough; Michael C. Stoughton WI 

Bradshaw; Marite Madison WI 

US-CL-CURRENT: 424/194.1 : 424/239.1 . 435/220 . 435/842 . 514/12. 530/350 . 530/402 . 530/412. 
530/825. 536/23.2 . 536/23.7 

CLAIMS: 



We claim: 

1. A hybrid botulinal neurotoxin comprising: 
(a) a botulinal neurotoxin light chain; and 



(b) a botulinal neurotoxin heavy chain, 



wherein the light chain and heavy chain are not of the same serotype and 
wherein the light and heavy chains are linked by a heterobif unctional 
thiol/amine linker and wherein the specific toxicity of the neurotoxin is at 
least 10. sup. 6 LD.sub.50 /mg protein in vivo. 



2. The neurotoxin of claim 1 wherein the heavy chain or light chain is 
isolated from a native botulinal neurotoxin molecule. 



3. The neurotoxin of claim 1 wherein the heavy chain or light chain is 
obtained from a recombinant gene construct. 



4. The neurotoxin of claim 1 wherein the heavy and light chains are obtained 
from recombinant gene constructs. 

5. A hybrid botulinal neurotoxin comprising light and heavy chains, which 
comprise botulinal neurotoxin catalytic, channel forming and receptor binding 
functional domains, wherein at least two functional domains are from botulinal 
neurotoxins of different serotypes and wherein the light and heavy chains are 
linked by a heterobif unctional thiol/amine linker and wherein the specific 
toxicity of the neurotoxin is at least 10. sup. 6 LD.sub.50 /mg protein in vivo. 



6. The neurotoxin of claim 5 wherein at least one of the functional domains is 
isolated from a native botulinal neurotoxin molecule. 



7. The neurotoxin of claim 5 wherein at least one of the functional domains is 
isolated from a recombinant gene construct. 
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8. The neurotoxin of claim 5 wherein the heavy and light chains are obtained 
from recombinant gene constructs. 

9. A pharmaceutical composition comprising the neurotoxin of claim 1. 

10. A pharmaceutical composition comprising the neurotoxin of claim 5. 

11. A method for creating a hybrid neurotoxin comprising the steps of: 

(a) isolating botulinal neurotoxin heavy and light chains from native 
neurotoxin molecules or a recombinant gene construct; and 

linking the heavy and light chains into a hybrid neurotoxin with a 
heterobifunctional thiol/amine linker wherein the heavy and light chains are 
not of the same serotype and wherein the specific toxicity of the neurotoxin 
is at least 10. sup. 6 LD.sub.50 /mg protein in vivo. 

12. The method of claim 11 wherein the heavy and light chains are obtained 
from recombinant gene constructs. 

13. The method of claim 12 wherein the recombinant gene constructs encode 
combinations of functional domains that do not occur naturally. 

14. A hybrid neurotoxin created by the method of claim 13. 
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L6: Entry 23 of 31 File: USPT Mar 30, 2004 

US-PAT-NO: 6713444 
DOCUMENT-IDENTIFIER: US 6713444 Bl 

TITLE: Buforin I as a specific inhibitor and therapeutic agent for botulinum toxin B and tetanus 
neurotoxins 

DATE-ISSUED: March 30, 2004 
INVENTOR-INFORMATION: 

NAME CITY STATE ZIP CODE COUNTRY 

Garcia; Gregory E. Germantown MD 

Gordon; Richard K. Potomac MD 

Moorad; Debbie R. Rockville MD 

Doctor; Bhupendra P. Potomac MD 

US-CL-CURRENT: 514/2: 424/239.1 . 424/9.1. 435/252.7. 514/13. 514/21. 530/324 . 530/326 . 530/333 . 
530/344 

CLAIMS: 

What is claimed is: 

1. A pharmaceutical composition for treating botulinum or tetanus toxin 
poisoning which comprises a biocompatible chaotrope and an endoprotease 
inhibiting amount of a compound selected from the group consisting of 

AlaGlyArgGlyLysGlnGlyGlyLysValArgAlaLysAlaLysThrArgSerSerArgAlaGlyLeuGlnPhe 
Pro ValGlyArgValHisArgLeuLeuArgLysGlyAsnTyr (SEQ ID NO:l) 

ThrArgSerSerArgAlaGlyLeuGlnPheProValGlyArgValHisArgLeuLeuArgLys (SEQ ID NO:2), 



ThrArgSerSerArgAlaGlyLeuGlnPheProValGlyArgValHisArgLeuLeuArgLysGlyAsnTyr (SEQ 
ID NO: 3) , 



AlaGlyArgGlyLysGlnGlyGlyLysValArgAlaLysAlaLysThrArgSerSerArgAlaGlyLeuGlnPhe 
Pro ValGlyArgValHisArgLeuLeuArgLys (SEQ ID NO: 4) and the amidated forms 
thereof . 

2. The pharmaceutical composition of claim 1, wherein the purified and 
isolated form is a phosphate salt. 

3. The pharmaceutical composition of claim 2, wherein the phosphate salt is 
formed by the phosphorylation of Ser, Thr or Tyr. 

4. The pharmaceutical composition of claim 1, further comprising tris-(2- 
carboxyethyl) phosphine (TCEP) . 
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5. The pharmaceutical composition of claim 1, wherein the biocompatible 
chaotrope is hydroxyurea or 2-oxo-l pyrolidine acetamide. 

6. A method for treating botulinum or tetanus toxin poisoning comprising 
administering to a subject suspected of having botulinum or tetanus toxin 
poisoning an amount of a compound for a time and under conditions effective to 
inhibit the toxin poisoning, wherein the compound is selected from the group 
consisting of 

AlaGlyArgGlyLysGlnGlyGlyLysValArgAlaLysAlaLysThrArgSerSerArgAlaGlyLeuGlnPhe 
Pro ValGlyArgValHisArgLeuLeuArgLysGlyAsnTyr {SEQ ID NO:!), 



ThrArgSerSerArgAlaGlyLeuGlnPheProValGlyArgValHisArgLeuLeuArgLys (SEQ ID NO:2), 



ThrArgSerSerArgAlaGlyLeuGlnPheProValGlyArgValHisArgLeuLeuArgLysGlyAsnTyr (SEQ 
ID NO: 3) , 



AlaGlyArgGlyLysGlnGlyGlyLysValArgAlaLysAlaLysThrArgSerSerArgGlyLeuGlnPhePro 
ValGlyArgValHisArgLeuLeuArgLys (SEQ ID N0:4), 



ThrArgAlaArgAlaGlyLeuGlnPheProValGlyArgValHisArgLeuLeuArgLys (SEQ ID NO: 5), 



ThrArgLeuLeuArgAlaGlyLeuGlnPheProValGlyArgValHisArgLeuLeuArgLys (SEQ ID NO: 6) , 
and the amidated forms thereof. 

7. The method of claim 6, wherein the compound is administered to the subject 
prior to the subjects contact with. Botulinum or tetanus intoxication. 

8. The method of claim 7, wherein the Botulinum or tetanus intoxication 
results from aerosol contamination. 

9. The method of claim 8, wherein the administration involves impregnating a 
filter with the compound and affixing it to the subject. 

10. The method of claim 9, wherein the filter is a breathing filter. 

11. The method of claim 6, wherein the compound is administered directly to a 
wound on the subject. 

12. The method of claim 6, wherein the compound is conjugated to botulinum 
toxin heavy chain (Bttx -HC ) . 
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385 390 395 400 

Val Ala Ser Asn Trp Tyr Asn Arg Gin He Glu Arg Ser Ser Arg Thr 

405 410 415 

Leu Gly Cys Ser Trp Glu Phe He Pro Val Asp Asp Gly Trp Gly Glu 
420 425 430 

Arg Pro Leu 
435 



<210> 7 
<211> 1341 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic construct based on BoNTB He 
<400> 7 

gaattcacga tggccaacaa atacaattcc gaaatcctga acaatatcat cctgaacctg 60 
cgttacaaag acaacaatct gatcgatctg tctggttacg gtgctaaagt tgaagtatac 120 
gacggtgttg aactgaatga caagaaccag ttcaaactga cctcttccgc taactctaag 180 
atccgtgtta ctcagaatca gaacatcatc ttcaactccg tattcctgga cttctctgtt 240 
tccttctgga ttcgtatccc gaaatacaag aacgaeggta tccagaatta catccacaat 300 
gaatacacca tcatcaactg catgaagaat aactctggtt ggaagatctc catccgcggt 360 
aacegtatea tctggactct gatcgatatc aacggtaaga ccaaatctgt attcttcgaa 420 
tacaacatcc gtgaagacat ctctgaatac ateaatcget ggttcttcgt taccatcacc 480 
aataacctga acaatgetaa aatctacatc aacggtaaac tggaatctaa taccgacatc 54 0 
aaagacatcc gtgaagttat cgctaacggt gaaatcatct tcaaactgga eggtgacate 600 
gatcgtaccc agttcatctg gatgaaatac ttctccatct tcaacaccga actgtctcag 660 
tccaatatcg aagaacggta caagatccag tcttactccg aatacctgaa agacttctgg 720 
ggtaatcege tgatgtacaa caaagaatac tatatgttca atgctggtaa caagaactct 780 
tacatcaaac tgaagaaaga ctctccggtt ggtgaaatcc tgactcgttc caaatacaac 840 
cagaactcta aatacatcaa ctaccgcgac ctgtacatcg gtgaaaagtt catcatccgt 900 
cgcaaatcta actctcagtc catcaatgat gaeategtae gtaaagaaga ctacatctac 960 
ctggacttct tcaacctgaa tcaggaatgg cgtgtataca cctacaagta cttcaagaaa 1020 
gaagaagaaa agcttttcct ggctccgatc tctgattccg acgaactcta caacaccatc 1080 
cagatcaaag aatacgacga acagccgacc tactcttgcc agctgctgtt caagaaagat 1140 
gaagaatcta ctgacgaaat eggtctgate ggtatccacc gtttctacga atctggtatc 1200 
gtattcgaag aatacaaaga ctacttctgc atctccaaat ggtacctgaa ggaagttaaa 1260 
cgcaaaccgt acaacctgaa actgggttgc aattggcagt tcatcccgaa agacgaaggt 13 20 
tggaccgaat agtaagaatt c 1341 

<210> 8 
<211> 440 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Encoded polypeptide of a synthetic construct based 
on BoNTB He 

<400> 8 

Met Ala Asn Lys Tyr Asn Ser Glu He Leu Asn Asn He lie Leu Asn 

1 5 10 15 

Leu Arg Tyr Lys Asp Asn Asn Leu He Asp Leu Ser Gly Tyr Gly Ala 

20 25 30 

Lys Val Glu Val Tyr Asp Gly Val Glu Leu Asn Asp Lys Asn Gin Phe 





35 


40 


45 






Lys 


Leu Thr Ser Ser Ala 


A cn Car T.ve Tl R yrr Va 1 
noil oci uyo lie v^i y val 


1111 Ulll 


Asn 


Ulll 




50 


55 60 








Asn 


He He Phe Asn Ser 


val rue ucu nay flic OCX 


Val OCl 


fiie 


irp 


65 


70 


75 






80 


lie Arg lie Pro Lys Tyr 


uyo noil nay \j J. y lie uiii 


noli iyi 


Tl f> 
11c 


111 0 




85 


90 




Q5 
73 




Asn Glu Tyr Thr lie lie 


Hen Pve Maf T.v/c Aon Ren 
noil wy 9 rJCL. Liy o Aoil noil 


Coy* CI 1 vr 

oci wiy 


Trp 


Lys 




100 


1 05 
iv3 


110 
1 IV/ 






He 


Ser He Arg Gly Asn 


Arg lie lie irp inr lieu 


He Asp 


Tl A 

lie 


Asn 




115 


120 


1Z 3 






Gly Lys Thr Lys Ser Val 


pne riic uiu iyr Asn lie 


Arg Glu 


Asp 


Tl A 

lie 




130 


1 J J i*t u 








Ser 


Glu Tyr He Asn Arg 


Tt-ti DVia DVia Val TVi-v Tl a 

iip fxie rne val inr lie 


Thr Asn 


Asn 


Leu 


145 


150 


i 5 5 

13 3 






lb u 


Asn 


Asn Ala Lys He Tyr 


lie Asn uly lys lieu Olu 


Ser Asn 


inr 


ASp 




165 


170 




1 1 3 




lie 


Lys Asp He Arg Glu 


Val T 1 *» Hi a Acn fZlw fll it 
vol 11C rlld asu oiy olU 


lie lie 


fne 


Lys 




180 


109 


i on 

17V 






Leu 


Asp Gly Asp He Asp 


M.1 y nix ulll rXlc lie irp 


M a+* T ira 

i*icl L»ys 


Tyr 


TjV» A 

Fne 




195 


9 ft fi 


0 c 
£ U3 






Ser 


He Phe Asn Thr Glu 


T All O A -V* ^ 1 M O A v> A /"V Vk Tl a 

iieu oer uin t>er Asn lie 


blU CjlU 


Arg 


Tyr 




210 


^13 A«U 








Lys 


He Glh Ser Tyr Ser 


vjiu iyr Leu Jjys Asp pne 


Trp Gly 


Asn 


Pro 


225 


230 


« J J 






24 0 


Leu 


Met Tyr Asn Lys Glu 


iyr iyr wet jrne Asn Aia 


Gly Asn 


Lys 


Asn 




" 245 


250 




Z 33 




Ser 


Tyr He Lys Leu Lys 


T,ves Aen Qor 'D>"/*"\ \/al 

uyo Mop Dei rXO Val uiy 


/^l 1* Tl Q 

biu lie 


Leu 


Tnr 




260 


265 








Arg 


Ser Lys Tyr Asn Gin 


M.sn ser .uys iyr lie Asn 


Tyr Arg 


ASp 


Leu 




275 




d, 03 






Tyr He Gly Glu Lys Phe 


He He Arg Arg Lys Ser 


Asn Ser 


Gin 


Ser 




290 










He 


Asn Asp Asp He Val 


Arg i*ys uiu Asp Tyr lie 


Tyr Leu 


Asp 


Phe 


305 


310 


TIC 
J 13 






32 0 


Phe 


Asn Leu Asn Gin Glu 


Trp Arg Val Tyr Thr Tyr 


Lys Tyr 


Phe 


Lys 




325 


1 1 n 




33 5 




Lys 


Glu Glu Glu Lys Leu 


trie iieu Aid. rro lie oer 


Asp Ser 


Asp 


Glu 




340 




1 c n 
J 3 U 






Leu 


Tyr Asn Thr He Gin 


lie jjys uiu iyr Asp biu 


Gin Pro 


Thr 


Tyr 




355 




iob 






Ser 


Cys Gin Leu Leu Phe 


Lys Lys Asp Glu Glu Ser 


Thr Asp 


Glu 


He 




370 


3 /3 380 






Gly 


Leu He Gly He His 


Arg Phe Tyr Glu Ser Gly 


He Val 


Phe 


Glu 


385 


390 


395 






400 


Glu 


Tyr Lys Asp Tyr Phe 


Cys He Ser Lys Trp Tyr 


Leu Lys 


Glu 


Val 




405 


410 




415 




Lys 


Arg Lys Pro Tyr Asn 


Leu Lys Leu Gly Cys Asn 


Trp Gin 


Phe 


He 




420 


425 


430 






Pro 


Lys Asp Glu Gly Trp 


Thr Glu 










435 


440 









<210> 9 

<211> 1371 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic construct based on BoNTCl He 
<400> 9 

gaattcacga tgaccatccc attcaacatc ttctcctaca ccaacaactc cctgttgaag 60 
gacatcatca acgagtactt caacaacatc aacgactcca agatcctgtc cctgcagaac 120 
cgtaagaaca ccttggtcga cacctccggt tacaacgccg aggtctccga ggagggtgac 180 
gtccagctga acccaatctt cccattcgac ttcaagctgg gttcctccgg tgaggacaga 240 
ggtaaggtca tcgtcaccca gaacgagaac ategtctaca actccatgta cgagtccttc 300 
tccatctcct tctggatcag aatcaacaag tgggtctcca acttgecagg ttacaccatc 360 
atcgactccg tcaagaacaa ctccggttgg tecateggta tcatctccaa cttcctggtc 420 
ttcaccctga agcagaacga ggactccgag cagtccatca acttctccta cgacatctcc 480 
aacaacgctc ctggttacaa caagtggttc ttcgtcaccg tcaccaacaa catgatgggt 540 
aacatgaaga tctacatcaa eggtaagctg atcgacacca tcaaggtcaa ggagttgacc 600 
ggtatcaact tctccaagac catcaccttc gagatcaaca agatcccaga caccggtctg 660 
atcacctccg actccgacaa catcaacatg tggatccgtg acttctacat cttcgccaag 720 
gagttggacg gtaaggacat caacatcctg ttcaactcct tgcagtacac caacgtcgtc 780 
aaggactact ggggtaacga cctgagatac aacaaggagt actacatggt caacatcgac 84 0 
tacttgaaca gatacatgta cgccaactcc agacagatcg tcttcaacac cagaegtaac 900 
aacaacgact tcaacgaggg ttacaagatc atcatcaagc gtatcagagg taacaccaac 960 
gacaccagag tcagaggtgg tgacatcctg tacttcgaca tgactatcaa caacaaggcc 1020 
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Botulinum neurotoxin type B [Precursor] 
EC 3.4.24,69 
BoNTYB 
Bontoxilysin B 
Gene name Name: botB 

From Clostridium botulinum [TaxID: 1491] 

Taxonomy Bacteria; Firmicutes; Clostridia; Clostridials; Clostridiaceae; 

Clostridium. 
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DOI=10.1016/0300-9084(88)90111-3;MEDLINE=89000987;PubMed=3139097 [NCBI, ExPASy, 
EBI, Israel, Japan] 
Dasgupta B.R., Datta A.; 

"Botulinum neurotoxin type B (strain 657): partial sequence and similarity with tetanus toxin."; 
Biochimie 70:81 1-817(1988). 
[5] PROTEIN SEQUENCE OF 1-16 AND 441-458. 
STRAIN=Type B / Okra; 

MEDLINE=85197963;PubMed=3888113 [NCBI, ExPASy, EBI, Israel, Japan] 
Schmidt J.J., Sathyamoorthy V., Dasgupta B.R.; 

"Partial amino acid sequences of botulinum neurotoxins types B and E."; 

Arch. Biochem. Biophys. 238:544-548(1985). 
[6] IDENTIFICATION AS ZINC-PROTEASE. 

MEDLINE=93054694;PubMed= 1429690 [NCBI, ExPASy, EBI, Israel, Japan] 

Schiavo G., Rossetto O., Santucci A., Dasgupta B.R., Montecucco C; 

"Botulinum neurotoxins are zinc proteins."; 
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• FUNCTION, Botulinum toxin acts by inhibiting neurotransmitter release. It binds to peripheral 
neuronal synapses, is internalized and moves by retrograde transport up the axon into the spinal 
cord where it can move between postsynaptic and presynaptic neurons. It inhibits neurotransmitter 
release by acting as a zinc endopeptidase that cleaves the 76-Gln-|-Phe-77 bond of synaptobrevin- 
2. 

• CATALYTIC ACTIVITY: Limited hydrolysis of proteins of the neuroexocytosis apparatus, 
synaptobrevins, SNAP25 or syntaxin. No detected action on small molecule substrates. 

• COF ACTOR: Binds 1 zinc ion per subunit (By similarity), 

• SUBUNIT: Disulfide-linked heterodimer of a light chain (L) and a heavy chain (H). The light 
chain has the pharmacological activity, while the N- and C-terminal of the heavy chain mediate 
channel formation and toxin binding, respectively. 

• SUBCELLULAR LOCATION Secreted 

• MISCELLANEOUS: There are seven antigenically distinct forms of botulinum neurotoxin: 
Types A, B, CI, D, E, F, and G. 

• SIMILARITY: Belongs to the peptidase M27 family [view classification]. 
Copyright 

This Swiss-Prot entry is copyright. It is produced through a collaboration between the Swiss Institute of Bioinformatics and 
the EMBL outstation - the European Bioinformatics Institute. There are no restrictions on its use as long as its content is in 
no way modified and this statement is not removed. 
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• FUNCTION. Botulinum toxin acts by inhibiting neurotransmitter release. It binds to peripheral 
neuronal synapses, is internalized and moves by retrograde transport up the axon into the spinal 
cord where it can move between postsynaptic and presynaptic neurons. It inhibits neurotransmitter 
release by acting as a zinc endopeptidase that cleaves the 76-Gln-|-Phe-77 bond of synaptobrevin- 
2. 

• CATALYTIC ACTIVITY: Limited hydrolysis of proteins of the neuroexocytosis apparatus, 
synaptobrevins, SNAP25 or syntaxin. No detected action on small molecule substrates. 

• COF 'ACTOR: Binds 1 zinc ion per subunit (By similarity). 

• SUBUNIT: Disulfide-linked heterodimer of a light chain (L) and a heavy chain (H). The light 
chain has the pharmacological activity, while the N- and C-terminal of the heavy chain mediate 
channel formation and toxin binding, respectively. 



• SUBCELLULAR LOCATION Secreted 

• MISCELLANEOUS: There are seven antigenically distinct forms of botulinum neurotoxin: 
Types A, B, CI, D, E, F, and G. 



• SIMILARITY: Belongs to the peptidase M27 family [view classification]. 
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Description 

Botulinum neurotoxin B light-chain. 
Botulinum neurotoxin B heavy-chain. 

By similarity. 

Zinc (catalytic) (By similarity) . 
Zinc (catalytic) (By similarity) . 
Interchain (between light and heavy chains) 
(Probable) . 
T -> M (in Ref . 4) . 
R -> G (in Ref. 2) . 
A -> S (in Ref. 2) . 
S -> R (in Ref. 4) . 
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Description 

Botulinum neurotoxin B light-chain. 
Botulinum neurotoxin B heavy-chain. 

By sliull<iT. i t:y . 

Zinc (catalytic) (By similarity) . 
Zinc (catalytic) (By similarity} . 
Interchain (between light and heavy chains) 
(Probable) . 
T -> M (in Ref . 4) . 
R -> G (in Ref. 2) . 
A -> S (in Ref. 2) . 
S -> R (in Ref. 4) . 
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Seq am ce informs Hon 

Length: 1290 AA [This is the Molecular weight: 150671 Da ~T>ntA ivti^*™™* jitoj* m.- 

length of the unprocessed [This is the MW of the CRC * 4: D21746E2C024DF43 [This 

precursor] unprocessed precursor] 18 a checksum on ±e se( * uence J 

10 2_0 30i 4_0 50 60 

PVTINNFNYN DPIDNNNIIM MEPPFARGTG RYYKAFKITD RIWIIPERYT FGYKPEDFNK 



70 8_0 9_0 10C> 110 12 0 

SSGIFNRDVC EYYDPDYLNT NDKKNIFLQT MIKLFNRIKS KPLGEKLLEM IINGIPYLGD 

130 14 0 15 0 160, 17 0. 18 0 

RRVPLEEFNT NIASVTVNKL ISNPGEVERK KGIFANLI I F GPGPVLNENE TIDIGIQNHF 

190 2 00 2 10 220 2 30 2 AO 

ASREGFGGIM QMKFCPEYVS VFNNVQENKG ASIFNRRGYF SDPALILMHE LIHVLHGLYG 

25_0 2613 210 28_0 290 300 

IKVDDLPIVP NEKKFFMQST DAIQAEELYT FGGQDPSIIT PSTDKSIYDK VLQNFRGIVD 

310 32 0 330 340 350 36_0 

RLNKVLVCIS DPNININIYK NKFKDKYKFV EDSEGKYSID VESFDKLYKS LMFGFTETNI 

37 0 38 0 390 400 410 4 20 

AENYKIKTRA SYFSDSLPPV KIKNLLDNEI YTIEEGFNIS DKDMEKEYRG QNKAINKQAY 

43_0 44,0 45_0 460. 410 48£ 

EEISKEHLAV YKIQMCKSVK APGICIDVDN EDLFFIADKN SFSDDLSKNE RIEYNTQSNY 

490. 500 510. 520 530 5 4 J) 

IENDFPINEL ILDTDLISKI ELPSENTESL TDFNVDVPVY EKQPAI KKIF TDENTIFQYL 

550 560 57 0 58 0 5 9.0 6 0JD 

YSQTFPLDIR DISLTSSFDD ALLFSNKVYS FFSMDYIKTA NKWEAGLFA GWVKQIVNDF 

610 620 63C) 64_0 65£ 66C) 

VIEANKSNTM DKIADISLIV PYIGLALNVG NETAKGNFEN AFEIAGASIL LEFIPELLIP 
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Sequence information 

Length: 1290 AA [This is the Molecular weight: 150671 Da CRC64; D21746E2C0 24DF43 [This 

length of the unprocessed [This is the MW of the u , +u n L 

1 L j -i is a checksum on the sequence] 

precursor] unprocessed precursor] n J 

10 20 30 40 50 6_0 

PVTINNFNYN DPIDNNNIIM MEPPFARGTG RYYKAFKITD RIWIIPERYT FGYKPEDFNK 

70 8_0 90 100 110 120 

SSGIFNRDVC EYYDPDYLNT NDKKNIFLQT MIKLFNRIKS KPLGEKLLEM IINGI PYLGD 

130 140 150 16J0 110 ISO 

RRVPLEEFNT NIASVTVNKL ISNPGEVERK KGIFANLIIF GPGPVLNENE TIDIGIQNHF 



190. 200 210 22.0 230 240 

ASREGFGGIM QMKFCPEYVS VFNNVQENKG ASIFNRRGYF SDPALILMHE LIHVLHGLYG 

250 260 270 280 29.0 30.0 

IKVDDLPIVP NEKKFFMQST DAIQAEELYT FGGQDPSIIT PSTDKSIYDK VLQNFRGIVD 

310. 320 330_ 340 350 360 

RLNKVLVCIS DPNININIYK NKFKDKYKFV EDSEGKYSID VESFDKLYKS LMFGFTETNI 

370 380 39J0 400 410 420 

AENYKIKTRA SYFSDSLPPV KIKNLLDNEI YTIEEGFNIS DKDMEKEYRG QNKAINKQAY 

43CI 440 45.0 460 47JJ 48JJ 

EEISKEHLAV YKIQMCKSVK APGICIDVDN EDLFFIADKN SFSDDLSKNE RIEYNTQSNY 

490 500 510 520 530 540 

IENDFPINEL ILDTDLISKI ELPSENTESL TDFNVDVPVY EKQPAIKKIF TDENTIFQYL 

550 560 570 580 590 600 

YSQTFPLDIR DISLTSSFDD ALLFSNKVYS FFSMDYIKTA NKWEAGLFA GWVKQIVNDF 

610 620 63.0 640 65.0 660 

VIEANKSNTM DKIADISLIV PYIGLALNVG NETAKGNFEN AFEIAGASIL LEFIPELLIP 
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610 68 0 690 700 710 120 

WGAFLLESY IDNKNKIIKT IDNALTKRNE KWSDMYGLIV AQWLSTVNTQ FYTIKEGMYK 

730. 740 750 760 110 1Q0 

ALNYQAQALE EIIKYRYNIY SEKEKSNINI DFNDINSKLN EGINQAIDNI NNFINGCSVS 

7 90 8 00 810 82 0 830 840 

YLMKKMIPLA VEKLLDFDNT LKKNLLNYID ENKLYLIGSA EYEKSKVNKY LKTIMPFDLS 

850 860 810 880 890 900 

IYTNDTILIE MFNKYNSEIL NNIILNLRYK DNNLIDLSGY GAKVEVYDGV ELNDKNQFKL 

910 920 930 940 950 960 

TSSANSKIRV TQNQNIIFNS VFLDFSVSFW IRIPKYKNDG IQNYIHNEYT IINCMKNNSG 

97_0 980 990 1000. 1010 1020 

WKISIRGNRI IWTLIDINGK TKSVFFEYNI REDISEYINR WFFVTITNNL NNAKIYINGK 

1030 1040 1050 1060. 1070 1080. 

LESNTDIKDI REVIANGEII FKLDGDIDRT QFIWMKYFSI FNTELSQSNI EERYKIQSYS 

109_0 1100 1110. 112 0. 1130 1140 

EYLKDFWGNP LMYNKEYYMF NAGNKNSYIK LKKDSPVGEI LTRSKYNQNS KYINYRDLYI 

1150 1160 1170. 1180 1190. 1200 

GEKFIIRRKS NSQSINDDIV RKEDYIYLDF FNLNQEWRVY TYKYFKKEEE KLFLAPISDS 

1210 1220 1230 1240 _12Sj0 1260 

DEFYNTIQIK EYDEQPTYSC QLLFKKDEES TDEIGLIGIH RFYESGIVFE EYKDYFCISK 



1270 12 8 0. 12 90 

WYLKEVKRKP YNLKLGCNWQ FIPKDEGWTE P10844 in FASTA 

format 



View entry in original Swiss-Prot format 

View entry in raw text format (no links) 

Report form for errors/updates in this Swiss-Prot entry 
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670 680 690 100 710 720 

WGAFLLESY IDNKNKIIKT IDNALTKRNE KWSDMYGLIV AQWLSTVNTQ FYTIKEGMYK 

730 740 150 760 770 780. 

ALNYQAQALE EIIKYRYNIY SEKEKSNINI DFNDINSKLN EGINQAIDNI NNFINGCSVS 

790 800 810, 820 830 840 

YLMKKMIPLA VEKLLDFDNT LKKNLLNYID ENKLYLIGSA EYEKSKVNKY LKTIMPFDLS 

850 860 B10 880 890 90.0 

IYTNDTILIE MFNKYNSEIL NNIILNLRYK DNNLIDLSGY GAKVEVYDGV ELNDKNQFKL 

910 920 930. 940 950 96,0 

TSSANSKIRV TQNQNIIFNS VFLDFSVSFW IRIPKYKNDG IQNYIHNEYT IINCMKNNSG 

910 98b 990 100.0 1010 1020. 

WKISIRGNRI IWTLIDINGK TKSVFFEYNI REDISEYINR WFFVTITNNL NNAKIYINGK 

1030. 1040 1050. 1060 1070 108(0 

LESNTDIKDI REVIANGEII FKLDGDIDRT QFIWMKYFSI FNTELSQSNI EERYKIQSYS 

1090 1100 1110. 1120 1130 1140 

EYLKDFWGNP LMYNKEYYMF NAGNKNSYIK LKKDSPVGEI LTRSKYNQNS KYINYRDLYI 

1150, 1160 1170 1180 1190. 120.0 

GEKFIIRRKS NSQSINDDIV RKEDYI YLDF FNLNQEWRVY TYKYFKKEEE KLFLAPISDS 

1210. 1220 1230. 1240 1250 126.0 

DEFYNTIQIK EYDEQPTYSC QLLFKKDEES TDEIGLIGIH RFYESGIVFE EYKDYFCISK 



1270 1280 129.0 

WYLKEVKRKP YNLKLGCNWQ FIPKDEGWTE 



P10844 in FASTA 
format 



View entry in original Swiss-Prot format 

View entry in raw text format (no links) 

Report form for errors/updates in this Swiss-Prot entry 



BLAST submission on 
BLAST ExPASy/SB 

oratNCBI (USA) 



ScanProsite, MotifScan 





Sequence analysis tools: ProtParam, ProtScale, 
Compute pI/Mw, PeptideMass, PeptideCutter, 
Dotlet (Java) 

Submit a homology modeling request to SWISS- 
MODEL 



Ji ExPASy Home page 



Site Map Search ExPASy Contact us Swiss-Prot 



Hosted by NCSC Mirror Australia Bolivia Brazil Canada Korea Switzerland Taiwan 
US sites: 



http://us.expasy.org/cgi-bin/niceprotpl7P10844 
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A ExPASy Home page Site Map Search ExPASy Contact us Proteomics tools Swiss-Prot 
Search ]Swiss-Prot/TrEMBL |gg| for |botulinum neurotoxin ] |i| 



Welcome to the SIB BLAST Network Service 

If results of this search are reported or published, please mention that 
the computation was performed at the SIB using the BLAST network service. 
The SIB BLAST network service uses a server developed at SIB and the NCBI 
BLAST 2 software. 

In case of problems, please read the online BLAST help . 

If your question is not covered, please contact < helpdesk@expasv . orq > . 

NCBI BLAST program reference [PMID: 9254694 ] : 

Altschul S.F., Madden T.L., Schaffer A. A. , Zhang J., Zhang Z., Miller W., 
Lipman D.J. Gapped BLAST and PSI-BLAST: a new generation of protein 
database search programs. Nucleic Acids Res. 25:3389-3402(1997). 



Query: 465 AA (of which 5% low-complexity regions filtered out) 
Date run: 2005-05-12 15:03:56 UTC+0100 on sib-gml . unil . ch 
Program: NCBI BLASTP 1 . 5 . 4-Paracel [2003-06-05] 
Database: EXPASY/UniProtKB 

1,906,987 sequences; 613,355,151 total letters 
UniProt Release 5.0 consists of: Swiss-Prot Release 47.0 of 10-May-2005: 181571 en 

TrEMBL Release 30.0 of 10-May-2005: 1714475 entrie 

List of potentially matching sequences 

Send selected sequences to | ciustal W (m u Iti p I e a I ig n rnent) f|| 
n Include query sequence 

Db AC Description Score E-value 

S P £10344 BXB_CLOBO Botulinum neurotoxin type B precursor (EC 3.... 905 0.0 

tj tr Q93G71 _CLOBO Neurotoxin type B [Clostridium botulinum] 953 0.0 

^ tr Q933K0 _CLOBO Type B cryptic neurotoxin [Clostridium botulinum] 852 0.0 

O tr Q9ZAJ8 _CLOBO BonT protein [bonT] [Clostridium botulinum] 850 0.0 

fj tr Q8GR96 _CLOBO Neurotoxin [bontb] [Clostridium botulinum] 831 0.0 

□ tr Q08077 _CLOBO BoNT/B [bont/b] [Clostridium botulinum] 800 0.0 
O tr Q9X708 _CLOBO Botulinum neurotoxin type B (Fragment) [boNT/B] ... 791 0.0 

S P Q60393 BXG_CLOBO Botulinum neurotoxin type G precursor (EC 3.... 468 e-130 
fj sp P10845 BXAl_CLOBO Botulinum neurotoxin type A precursor (EC 3... 316 6e-85 

□ tr Q7B8V4 _CLOBO BoNT/A [bont/a] [Clostridium botulinum] 316 6e-85 



http://us.expasy.org/cgi-bin/blast.pl 
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ExPASy Home pag e Site Map Search ExPASy Contact us Proteomics tools Swiss-Prot 
Search jSwiss-Prot/TrEMBL 111 for jbotulinum neurmoxin 



Welcome to the SIB BLAST Network Service 

If results of this search are reported or published, please mention that 
the computation was performed at the SIB using the BLAST network service. 
The SIB BLAST network service uses a server developed at SIB and the NCBI 
BLAST 2 software. 

In case of problems, please read the online BLAST help . 

If your question is not covered, please contact < helpdesk@expasy. orq > . 

NCBI BLAST program reference [ PMID : 9254694 ] : 

Altschul S.F., Madden T.L., Schaffer A. A., Zhang J., Zhang Z., Miller W., 
Lipman D.J. Gapped BLAST and PSI-BLAST: a new generation of protein 
database search programs. Nucleic Acids Res. 25:338 9-3402(1997). 



Query: 465 AA (of which 5% low-complexity regions filtered out) 
Date run: 2005-05-12 15:03:56 UTC+0100 on sib-gml . unil . ch 
Program: NCBI BLASTP 1 . 5 . 4-Paracel [2003-06-05] 
Database: EXPASY/UniProtKB 

1,906,987 sequences; 613,355,151 total letters 
UniProt Release 5.0 consists of: Swiss-Prot Release 47.0 of 10-May-2005: 181571 en 

TrEMBL Release 30.0 of 10-May-2005: 1714475 entrie 



List of potentially matching sequences 



Send selected sequences to jClustal W (multiple alignment) 4^ 
n Include query sequence 

Db AC Description Score E-value 

S P ^10$44 BXB_CLOBO Botulinum neurotoxin type B precursor (EC 3.... 905 0.0 

^ tr Q93G71 _CLOBO Neurotoxin type B [Clostridium botulinum] 353 0.0 

□ tr Q933K0 _CLOBO Type B cryptic neurotoxin [Clostridium botulinum] 852 0.0 
n tr Q9ZAJ8 _CLOBO BonT protein [bonT] [Clostridium botulinum] 650 0.0 

tr Q6GR96 _CLOBO Neurotoxin [bontb] [Clostridium botulinum] 831 0.0 

□ tr Q08077 _CLOBO BoNT/B [bont/b] [Clostridium botulinum] BOO 0.0 

□ tr Q9X708 _CLOBO Botulinum neurotoxin type B (Fragment) [boNT/B] ... 791 0.0 
S P Q60393 BXG_CLOBO Botulinum neurotoxin type G precursor (EC 3.... 468 e-130 

n sp P10845 BXAl_CLOBO Botulinum neurotoxin type A precursor (EC 3... 316 6e-85 

□ tr Q7B8V4 _CLOBO BoNT/A [bont/a] [Clostridium botulinum] 316 6e-85 



http://us.expasy.org/cgi-bin/blast.pl 
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_9CL0T Neurotoxin type F [bont /f] [Clostridium baratii] 
_CLOBO Botulinum neurotoxin type B (Fragment) [BoNT/B] 
_CLOBO Botulinum neurotoxin type B (Fragment) [BoNT/B] 
BXA2_CLOBO Botulinum neurotoxin type A precursor (EC 3. 
_CLOBO Type A2 botulinum neurotoxin [Clostridium botuli 
_CLOBO BonT protein [bonT] [Clostridium botulinum] 
_CLOBO BoNT/F (Neurotoxin type F) [bont/f] [Clostridium 
BXF_CLOBO Botulinum neurotoxin type F precursor (EC 3.. 
BXE_CLOBO Botulinum neurotoxin type E precursor (EC 3.. 
_CLOBU Type E botulinum toxin [bont/E] [Clostridium but 
BXE_CLOBU Botulinum neurotoxin type E precursor (EC 3.. 
_CLOBU Type E botulinum toxin [bont/E] [Clostridium but 
_CLOBU Type E botulinum toxin [bont/E] [Clostridium but 
BXD_CLOBO Botulinum neurotoxin type D precursor (EC 3. . 
_CBDP NTX (Fragment) [ntx] [Clostridium botulinum D bac 
_CLOBO Type C botulinaum neurotoxin [bont/C] [Clostridi 
_CLOBO Type C botulinaum neurotoxin [bont/C] [Clostridi 
_CLOBO Neurotoxin [Clostridium botulinum C] 
_CLOBO Neurotoxin [Clostridium botulinum] 

TETX_CLOTE Tetanus toxin precursor (EC 3.4.24.68) (Ten.. 
_CLOTE Tetanus toxin (Fragment) [Clostridium tetani] 
_CLOBO Neurotoxin consisting of botulinum neurotoxin D . 
__CLOBO Neurotoxin [Clostridium botulinum] 
_CLOTE Tetanus toxin (Fragment) [Clostridium tetani] 
BXCl_CLOBO Botulinum neurotoxin type CI precursor (EC . . 
_CLOBO Type C botulinaum neurotoxin [bont/C] [Clostridi. 
_CLOBO Botulinum neurotoxin type B (Fragment) [bont/B] . 
_CLOBO Botulinum neurotoxin type B (Fragment) [bont/B] . 
_CLOBO Non-proteolytic neurotoxin type B (Fragment) [CI. 
_CLOBO Botulinum neurotoxin type F (Fragment) [BoNT/F] . 
_CLOBO Botulinum neurotoxin type E (Fragment) [BoNT/E] . 
_CLOBO NTNH protein [NTNH] [Clostridium botulinum] 
_CLOBO Nontoxic-hemagglutinin [nontoxic-hemagglutinin] . 
BXEN_CLOBO Botulinum neurotoxin type E, nontoxic cornpo. . 
_CLOBO NTNHA [ntnha] [Clostridium botulinum] 
BXEN_CLOBU Botulinum neurotoxin type E, nontoxic compo. . 
_CLOBO Ntnh protein [ntnh] [Clostridium botulinum] 
_CLOBO Nontoxic-nonhemagglutinin [nontoxic-nonhemagglut . 
_9CLOT NTNH protein [ntnh] [Clostridium baratii] 
_CLOBO Nontoxic-nonhaemagglutinin [ntnh] [Clostridium b. 
_CLOBO Nontoxic-nonhemagglutinin component [ntnh/B] [Cl. 
_CLOBO NTNH protein [ntnh] [Clostridium botulinum] 
_CLOBO NTNHA [ntnha] [Clostridium botulinum] 
BXCN_CLOBO Botulinum neurotoxin type Cl, nontoxic comp. . 
_CLOBO NTNHA [ntnha] [Clostridium botulinum] 
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_9CL0T Neurotoxin type F [bont /f] [Clostridium baratii] 
_CLOBO Botulinum neurotoxin type B (Fragment) [BoNT/B] 
_CLOBO Botulinum neurotoxin type B (Fragment) [BoNT/B] 
BXA2_CLOBO Botulinum neurotoxin type A precursor (EC 3. 
_CLOBO Type A2 botulinum neurotoxin [Clostridium botuli 
_CLOBO BonT protein [bonT] [Clostridium botulinum] 
_CLOBO BoNT/F (Neurotoxin type F) [bont/f] [Clostridium 
BXF_CLOBO Botulinum neurotoxin type F precursor (EC 3.. 
BXE_CLOBO Botulinum neurotoxin type E precursor (EC 3. . 
_CLOBU Type E botulinum toxin [bont/E] [Clostridium but 
BXE_CLOBU Botulinum neurotoxin type E precursor (EC 3. . 
_CL0BU Type E botulinum toxin [bont/E] [Clostridium but 
_CLOBU Type E botulinum toxin [bont/E] [Clostridium but 
BXD_CLOBO Botulinum neurotoxin type D precursor (EC 3. . 
_CBDP NTX (Fragment) [ntx] [Clostridium botulinum D bac 
_CLOBO Type C botulinaum neurotoxin [bont/C] [Clostridi 
_CLOBO Type C botulinaum neurotoxin [bont/C] [Clostridi 
_CLOBO Neurotoxin [Clostridium botulinum C] 
_CLOBO Neurotoxin [Clostridium botulinum] 
TETX_CLOTE Tetanus toxin precursor (EC 3.4.24,68) (Ten.. 
_CLOTE Tetanus toxin (Fragment) [Clostridium tetani] 
_CLOBO Neurotoxin consisting of botulinum neurotoxin D . 
_CLOBO Neurotoxin [Clostridium botulinum] 
_CLOTE Tetanus toxin (Fragment) [Clostridium tetani] 
BXCl_CLOBO Botulinum neurotoxin type CI precursor (EC . . 
_CLOBO Type C botulinaum neurotoxin [bont/C] [Clostridi. 
_CLOBO Botulinum neurotoxin type B (Fragment) [bont/B] . 
_CLOBO Botulinum neurotoxin type B (Fragment) [bont/B] . 
_CLOBO Non-proteolytic neurotoxin type B (Fragment) [CI. 
_CLOBO Botulinum neurotoxin type F (Fragment) [BoNT/F] . 
_CLOBO Botulinum neurotoxin type E (Fragment) [BoNT/E] . 
_CLOBO NTNH protein [NTNH] [Clostridium botulinum] 
_CLOBO Nontoxic-hemagglutinin [nontoxic-hemagglutinin] . 
BXEN_CLOBO Botulinum neurotoxin type E, nontoxic compo . . 
_CLOBO NTNHA [ntnha] [Clostridium botulinum] 
BXEN_CLOBU Botulinum neurotoxin type E, nontoxic compo.. 
_CLOBO Ntnh protein [ntnh] [Clostridium botulinum] 
_CLOBO Nontoxic-nonhemagglutinin [nontoxic-nonhemagglut . 
_9CLOT NTNH protein [ntnh] [Clostridium baratii] 
_CLOBO Nontoxic-nonhaemagglutinin [ntnh] [Clostridium b. 
__CLOBO Nontoxic-nonhemagglutinin component [ntnh/B] [Cl. 
_CLOBO NTNH protein [ntnh] [Clostridium botulinum] 
_CLOBO NTNHA [ntnha] [Clostridium botulinum] 
BXCN_CLOBO Botulinum neurotoxin type Cl, nontoxic comp. . 
_CLOBO NTNHA [ntnha] [Clostridium botulinum] 
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Q45916 _CLOBO 138kDa protein associated with BoNT /Cl-haemaggl . . 
Q92X77 _CBDP NTNH [ntnh] [Clostridium botulinum D bacteriophage] 
Q38197 9VIRU ANTP-139 protein [ANTP-139] [Clostridium botulin . . 
Q53550 _CLOBO Progenitor toxin L nontoxic-nonhemagglutinin com. . 
Q45891 _CLOBO NTNH protein [ntnh] [Clostridium botulinum] 
Q45880 _CLOBO NtnhA protein [ntnhA] [Clostridium botulinum] 
069276 _CLOBO Nontoxic-nonhaemagglutinin [ntnh] [Clostridium b. . 
Q45887 _CLOBO Botulinum neurotoxin type F nontoxic-nonhemaglut . . 
Q45S44 _CLOBO Neurotoxin complex M nontoxic-nonhemagglutinin c. 
Q564H3 _9CL0T Neurotoxin heavy chain [Clostridium sp. RKD] 
Q9ZAJ6 _CLOBO Ntnh protein [ntnh] [Clostridium botulinum] 
Q459T4 _CLOBO Type A progenitor toxin nontoxic-nonHA (NTNH) [a. . 
P71107 _CLOBO Ntnh protein [ntnh] [Clostridium botulinum A] 
Q45850 _CLOBO Ntnh protein [ntnh] [Clostridium botulinum] 
P71108 _CLOBO Nontoxic-nonhemagglutinin component [Clostridium. . 
P71109 _CLOBO Nontoxic-nonhemagglutinin [ntnh] [Clostridium bo. . 
Q7WUH7 _CLOBU Botulinum neurotoxin type E (Fragment) [bont/E] . . 
Q8ILA2 _PLAF7 Hypothetical protein [PF14_0343] [Plasmodium f al . . 
Q8IBF4 _PLAF7 Hypothetical protein MAL7P1.167 [MAL7P1.167] [PI.. 
Q7WRP2 _CLOBU Botulinum neurotoxin type E (Fragment) [bont/E] . . 
Q6DN58 KLULA C0X1 intron 3 ORF [C0X1] [Kluyveromyces lactis (.. 
Q8I5X3 PLAF7 Hypothetical protein [PFL0360c] [Plasmodium falc. . 
Q7RP92 _PLAYO Clp [PY01567] [Plasmodium yoelii yoelii] 
Q7RDL0 _PLAYO Hypothetical protein [PY05412] [Plasmodium yoeli.. 
Q6LFF0 _PLAF7 Hypothetical protein [PFF0575c] [Plasmodium falc. 
Q8IDG1 _PLAF7 Hypothetical protein PF13_0283 [PF13_0283] [Plas.. 
Q8I3X5 _PLAF7 Hypothetical protein PFE0655w [PFE0655w] [Plasmo. . 
Q7RJM7 PLAYO Hypothetical protein [PY03232] [Plasmodium yoeli.. 
Q9EMF0 _AMEPV AMV256 [AMV256] [Amsacta moorei entomopoxvirus (.. 
Q8IIK5 PLAF7 Hypothetical protein [PF11_0168] [Plasmodium f al . . , 
Q7RB20 _PLAYO Hypothetical protein [PY06328] [Plasmodium yoeli.. 
Q8T186 _DICDI Hypothetical protein [Dictyostelium discoideum (.., 
Q7RTC2 PLAYO Hypothetical protein (Fragment) [PY00072] [Plasm.. 
Q7RFF5 _PLAYO Arabinogalactan protein [PY04751] [Plasmodium yo. . 
Q8ILN7 _PLAF7 Hypothetical protein [PF14_0206] [Plasmodium f al . . 
Q8I462 _PLAF7 Hypothetical protein PFE0190c [PFE0190c] [Plasmo.. 
Q7RRG0 PLAYO Protein kinase domain, putative [PY00761] [Plasm.. 
Q7RPW6 PLAYO Hypothetical protein (Fragment) [PY01338] [Plasm.. 
P21358 RMAR_CANGA Mitochondrial ribosomal protein VAR1 [VAR1] . . . 
Q8II4 8 _PLAF7 Hypothetical protein [PF11_0326] [Plasmodium fal.. 
Q8I2R1 _PLAF7 Hypothetical protein PFI1210w [PFI1210w] [Plasmo. . 
Q7RQ77 _ PLAYO Hypothetical protein [PY01225] [Plasmodium yoeli.. 
Q6LFH3 PLAF7 Hypothetical protein [PFF0460w] [Plasmodium falc. 

Q98PH2 MTLD_MYCPU Manni tol- 1-phosphate 5-dehydrogenase (EC 1 

Q8ID18 PLAF7 Hypothetical protein MAL13P1.349 [MAL13P1 . 349] [.. 
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Q45916 _CLOBO 138kDa protein associated with BoNT /Cl-haemaggl . . 
Q9ZX77 __CBDP NTNH [ntnh] [Clostridium botulinum D bacteriophage] 
Q38197 _9VIRU ANTP-139 protein [ANTP-139] [Clostridium botulin.. 
Q53550 _CLOBO Progenitor toxin L nontoxic-nonhemagglutinin com. . 
Q45891 _CLOBO NTNH protein [ntnh] [Clostridium botulinum] 
Q45880 _CLOBO NtnhA protein [ntnhA] [Clostridium botulinum] 
069276 _CLOBO Nontoxic-nonhaemagglutinin [ntnh] [Clostridium b.. 
Q45887 _CLOBO Botulinum neurotoxin type F nontoxic-nonhemaglut . . 
Q45844 _CLOBO Neurotoxin complex M nontoxic-nonhemagglutinin c. 
Q564H3 _9CLOT Neurotoxin heavy chain [Clostridium sp . RKD] 
Q9ZAJ6 _CLOBO Ntnh protein [ntnh] [Clostridium botulinum] 
Q45914 _CLOBO Type A progenitor toxin nontoxic-nonHA (NTNH) [a.. 
P71107 _CLOBO Ntnh protein [ntnh] [Clostridium botulinum A] 
Q45850 _CLOBO Ntnh protein [ntnh] [Clostridium botulinum] 
P71108 _CLOBO Nontoxic-nonhemagglutinin component [Clostridium. 
P71109 _CLOBO Nontoxic-nonhemagglutinin [ntnh] [Clostridium bo. 
Q7WUH7 _CLOBU Botulinum neurotoxin type E (Fragment) [bont/E] . 
Q8ILA2 _PLAF7 Hypothetical protein [PF14_0343] [Plasmodium f al . 
Q8IBF4 PLAF7 Hypothetical protein MAL7P1.167 [MAL7P1.167] [PI. 
Q7WRP2 _CLOBU Botulinum neurotoxin type E (Fragment) [bont/E] . 
Q6DN58 _KLULA C0X1 intron 3 ORF [C0X1] [Kluyveromyces lactis (. 
Q8I5X3 _PLAF7 Hypothetical protein [PFL0360c] [Plasmodium falc. 
Q7RP92 _PLAYO Clp [PY01567] [Plasmodium yoelii yoelii] 
Q7RDL0 _PLAYO Hypothetical protein [PY05412] [Plasmodium yoeli . 
Q6LFF0 _PLAF7 Hypothetical protein [PFF0575c] [Plasmodium falc. 
Q8IDG1 _PLAF7 Hypothetical protein PF13_0283 [PF13_0283] [Plas. 
Q8I3X5 _PLAF7 Hypothetical protein PFE0655w [PFE0655w] [Plasmo. 
Q7RJM7 _PLAYO Hypothetical protein [PY03232] [Plasmodium yoeli. 
Q9EMF0 _AMEPV AMV256 [AMV256] [Amsacta moorei entomopoxvirus (. 
Q8IIK5 _PLAF7 Hypothetical protein [PF11_0168] [Plasmodium f al . 
Q7RB20 _PLAYO Hypothetical protein [PY06328] [Plasmodium yoeli. 
Q8T186 _DICDI Hypothetical protein [Dictyostelium discoideum (. 
Q7RTC2 _PLAYO Hypothetical protein (Fragment) [PY00072] [Plasm. 
Q7RFF5 _PLAYO Arabinogalactan protein [PY04751] [Plasmodium yo. 
Q8ILN7 _PLAF7 Hypothetical protein [PF14_0206] [Plasmodium f al . 
Q8I462 _PLAF7 Hypothetical protein PFE0190c [PFE0190c] [Plasmo. 
Q7RRG0 _PLAYO Protein kinase domain, putative [PY00761] [Plasm. 
Q7RPW6 _PLAYO Hypothetical protein (Fragment) [PY01338] [Plasm. 
P21358 RMAR_CANGA Mitochondrial ribosomal protein VAR1 [VAR1] . . 
Q8II48 _PLAF7 Hypothetical protein [PF11_0326] [Plasmodium f al . 
Q8I2R1 _PLAF7 Hypothetical protein PFI1210w [PFI1210w] [Plasmo. 
Q7RQ77 _PLAYO Hypothetical protein [PY01225] [Plasmodium yoeli. 
Q6LFH3 _PLAF7 Hypothetical protein [PFF0460w] [Plasmodium falc. 
Q98PH2 MTLD_MYCPU Mannitol-l-phosphate 5-dehydrogenase (EC 1... 
Q8ID18 PLAF7 Hypothetical protein MAL13P1.349 [MAL13P1 . 349 ] [. 
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Hatches on query sequence 



Submission 



BXB_CLOBO 

Q93G71 

Q933K8 
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Matches on query sequence 



Submission 



BXB.CLOBO 

Q93G71 

Q933K8 

Q9ZRJ8 

Q8GR96 

Q88B77 

Q9X788 

BXG.CLOBO 

BXR1_CLOBO 

Q7B8V4 

Q45851 

Q45846 

Q45848 

BXR2.CL0B0 

Q58GH1 

Q9ZRJ5 

Q57236 

BXF.CLOBO 

BXE.CLOBO 

Q9K395 

BXE.CLOBU 

Q9FRR6 

Q8KZM3 

BXB.CLOBO 

Q9QTG7 

Q5DH55 

Q9LBS7 

Q45849 

Q841S3 

TETX.CLOTE 

Q9LR13 

Q45967 

Q9LBR1 

Q93N27 

BXCl.CLOBO 

Q93HT3 

Q7HUH9 

Q7HRHG 

Q6Q799 

Q79RH9 

Q45861 

086618 

Q45888 

BXEN.CLOBO 

Q9LBS8 

BXEN.CLOBU 

Q9ZRJ9 

P71117 

087718 

069277 

033871 

Q45893 

Q9LBR2 

BXCN_CL0B0 

Q93HT4 

Q45916 

Q9ZX77 

Q38197 

Q53558 

Q45891 

Q45888 

069276 

Q45887 

Q45844 

Q564H3 

Q9ZRJ6 

Q45914 

P71187 

Q45858 

P71188 

P71189 

Q7HUH7 

Q8ILR2 

Q8IBF4 

Q7HRP2 

Q60N58 

Q8I5X3 
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Q7RB28 
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Alignments 

S P Botulinum neurotoxin type B precursor (EC 3.4.24.69) 1290 

BXB_CLOBO (BoNT/B) AA 

(Bontoxilysin B) [botB] [Clostridium botulinum] align 

Score = 905 bits (2339), Expect = 0.0 

Identities = 441/463 (95%), Positives = 441/463 (95%) 

Query : 3 NKYLKT IMPFDLS I YTNDTI LI EMFNKYNSEXXXXXXXXXR YKDNNLI DLS GY GAKVEVY 62 

N K Y LKT I MP FDLS 1 Y TN DT I L I 32MFN K Y NS H! R Y* KDNN L 1 DL 3 G Y GAKV S V Y 

Sbjct : 828 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEILNNIILNLRYKDNNLIDLSGYGAKVEVY 887 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVSFWIRI PKYKNDGI QNY I HN 122 

DGVE LNDKNO FK.LT 3 SANS K I P.VTQNQNI I FNS VFLDF3 VS FWI R I PKYKNDGI QNY I.} IN 
Sbjct: 888 DGVELNDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVSFWIRI PKYKNDGIQNYIHN 947 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

Sbjct: 948 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 1007 

Query: 183 NNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWNKYFSIFNTELSQ 242 

Sbjct: 1008 NNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQ 1067 

Query: 243 SNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYN 302 

SNIEERYKIQSYSEYLKDF^ 
Sbjct: 1068 SNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYN 1127 

Query: 303 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXX 362 

QN 3 K Y I NY R DL Y I GB! K F 1 1 RRKS N S Q 3 1 HDD I VT< KF D Y I Y LI.- 1 F FN LNQF- V Y T 
Sbjct: 1128 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTYKYFKK 1187 

Query: 363 XXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 422 

API SDSDS FYNTIQIKEYDSQPTY5J CQLLFKKDESSTDFj I GLI GIHR FYS5GI 
Sbjct: 1188 EEEKLFLAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 1247 

Query: 423 VFEEYKDYFCI SKWYLKEVKRKPYNLKLGCNWQFI PKDEGWTE 465 

VV'VIKYKDYFCl SKWY LKS VKRKFYNLKLGCN^QFI PKDFGStfTE 
Sbjct: 1248 VFEEYKDYFCI SKWYLKEVKRKPYNLKLGCNWQFI PKDEGWTE 1290 



tr Q93G71 Neurotoxin type B [Clostridium botulinum] 1291 AA 

Q93G71_CLOBO align 

Score = 853 bits (2204), Expect =0.0 

Identities = 414/463 (89%), Positives = 429/463 (92%) 

Query : 3 NKYLKTIMPFDLS I YTNDTI LI EMFNKYNSEXXXXXXXXXRYKDNNLIDLSGY GAKVEVY 62 

+KYLKT i-PFDLS Y ?N <• T' I L I E -:- FNK YN3 * :* RY+DN LI DLS GY GAKVEVY 

Sbjct: 829 DKYLKTSIPFDLSTYTNNTILIEIFNKYNSDILNNIILNLRYRDNKLIDLSGY GAKVEVY 88 8 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 122 

DGV-i-LNDKNQFKLTSSAN3KIRV QNQMI I FNS •f-FLDFSVS FWT RI PKYKNDGI QNY I HN 
Sbjct: 889 DGVKLNDKNQFKLTSSANSKIRVIQNQNI I FNSMFLDFSVSFWIRI PKYKNDGI QNY I HN 948 
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Alignments 



sp P.1084*l Botulinum neurotoxin type B precursor (EC 3.4.24.69) 1290 

BXB_CLOBO (BoNT/B) AA 

(Bontoxilysin B) [botB] [Clostridium botulinum] align 

Score = 905 bits (2339), Expect =0.0 

Identities = 441/463 (95%), Positives = 441/463 (95%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

^KYLKTIMPFDLSIYTNDTILIEMFNKYKSH; RYKDKWLlT*L3GyGAKVSVy 
Sbjct: 82 8 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEILNNIILNLRYKDNNLIDLSGYGAKVEVY 8 87 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 122 

DGVELNDKNQFKLTSS/^SKI RVTQNQNI I FNSVFLDF3 VS FWI R I PKYKNDGI QNY I HN 
Sbjct: 888 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 947 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

EYTXXNCMKNNSGWKISIRGNRII'^ 
Sbjct: 948 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 1007 

Query: 183 NNLNNAKI Y INGKLESNTDIKDI REVIANGE 1 1 FKLDGDI DRTQFIWMKY FS I FNTELSQ 242 

Sbjct: 1008 NNLNNAKI Y INGKLESNTDIKDI REVIANGE I I FKLDGDI DRTQFIWMKY FS I FNTELSQ 1067 

Query: 243 SNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYN 302 

SNIEISiT^YKIQSYSSYLKDE'wGNPMYNKEYY 
Sbjct: 1068 SNI EERYKI QS YSE YLKDFWGNPLMYNKE Y YMFNAGNKNS YIKLKKDS PVGE I LTRSKYN 1127 

Query: 303 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXX 362 

QN 3 KY I NY R D L Y I GE K F 1 1 R RKS N S Q 3 1 ND D I VR KE D Y I Y LI.; F FN LNQE v7R V Y T 
Sbjct: 1128 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTYKYFKK 1187 

Query: 363 XXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 422 

A? I S D 5 DE F YNT I QI KE YDE QPT Y S CQLLFKKD5S STDS I SL I GI MR F YE S GI 
Sbjct: 1188 EEEKLFLAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 1247 

Query: 423 VFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

VFEEYKDYFCISKWYLKEVKRKPYNLKLGC^QFXPKDEG^T^ 
Sbjct: 1248 VFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 1290 



tr Q93G71 Neurotoxin type B [Clostridium botulinum] 12 91 AA 

Q93G7 l_CLOBO align 

Score = 853 bits (2204), Expect =0.0 

Identities = 414/463 (89%), Positives = 429/463 (92%) 

Query : 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

H-KYLKT -i-PFDLS YTN-+ T\I LI Ivi- FHKYN3 ■:- RY + DN LIDLSGYGAKVH1VY 

Sb j ct : 82 9 DKYLKTSI PFDLSTYTNNTILIE I FNKYNSDI LNNI I LNLRYRDNKLIDLSGYGAKVEVY 8 8 8 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 122 

DGV XiHDKNQ FKLT S SAN 3 K X R V QNQN 1 1 FN S • F LD FS VS FWT R I. ?K Y KND GI QN Y I HN 
Sbjct: 889 DGVKLNDKNQFKLTSSANSKIRVIQNQNIIFNSMFLDFSVSFWIRIPKYKNDGIQNYIHN 948 
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Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

E Y TIX W CMKNNS GWK I S I X< GN IIWTLIDINGN KS VF FE Y -M -r E D I S E Y X NRW F FV'T I T 
Sbjct : 949 EYTIINCMKNNSGWKISIRGNMIIWTLIDINGKIKSVFFEYSIKEDISEYINRWFFVTIT 1008 

Query: 183 NNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQ 242 

NN +-KAi<I"YINGKLSS+ XI X I FKLDG-:-X DRTQF I V/MKY FS I FNT£ I:SQ 

Sbjct: 1009 NNSDNAKIYINGKLESHIDIRDIREVIANDEIIFKLDGNIDRTQFIWMKYFSIFNTELSQ 1068 

Query: 243 SNI EERYKI QSYSE YLKDFWGNPLMYNKE Y YMFNAGNKNS YIKLKKDS PVGE I LTRSKYN 302 

SNTKS Y KI Q3 Y S F. Y LKD FW GN PLM YNKS Y YMFNAGNKNS Y I KLKKDS P VGE X LTR S K YN 
Sbjct: 1069 SNI EE I YKI QSYSE YLKDFWGNPLMYNKE Y YMFNAGNKNS YIKLKKDS PVGE I LTRSKYN 1128 

Query: 303 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXX 362 

QN SKY'INYV< D V I G&KFI IRRK3NSQS INDDX V RKED Y YLDFFKLNQ^RV Y 
Sbjct: 1129 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYIYKYFKK 1188 

Query: 363 XXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 422 

APISDSDEifTNTIQIKEYDHJQPTYSCOLLFKKDiCESTDEIGLlGIIiRFYESGI 
Sbjct: 1189 EEEKLFLAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 1248 

Query: 423 VFEE YKDY FC I S KWY LKE VKRKP YNLKLGCNWQ FI PKDE GWTE 465 

V F - i - E Y KD Y F C I S KS? Y L KS VKRK P YN KLGCNwQFX PKDHlGwTE 
Sbjct: 1249 VFKEYKDYFCISKWYLKEVKRKPYNSKLGCNWQFIPKDEGWTE 1291 



tr Q933K0 Type B cryptic neurotoxin [Clostridium 1291 AA 

Q933K0_CLOBO botulinum] align 



Score = 852 bits (2202), Expect =0.0 

Identities = 414/463 (89%), Positives = 429/463 (92%) 

Query: 3 1 . NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

+KYT..KT +-PIT/LS YTN-^TXLIE + FNKYNSr RY-:-DN LIDL3GYGAKVEVY 

Sbjct: 82 9 DKYLKTSIPFDLSTYTNNTILIEIFNKYNSDILNNIILNLRYRDNKLIDLSGYGAKVEVY 888 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 122 

D GV-hLNDKN Q FKLT 3 SAN 3 K I R VT QN QN 1 1 FN S **- F L D F 3 V S FW I R I PK Y KND G I QN Y .1" RN 
Sbjct: 889 DGVKLNDKNQFKLTS SANS KI RVTQNQNI I FNSMFLD FS VS FWIRI PKY KNDGI QNY I HN 948 

Query:. 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

RYTIINOMKNNSGstfKISlRGN IIWTLIDINGK KSVFFE Y-+I +-S!.DXSEYINRWFFVTIT 

Sbjct: 949 EYTIINCMKNNSGWKISIRGNMIIWTLIDINGKIKSVFFEYSIKEDISEYINRWFFVTIT 1008 

Query: 183 NNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQ 2 42 

NN WAKIYTNGKLSS+ DIH-DIP.EVIAN E 1 1 FKLD G + 1 DR T Q F I WMK Y F S I FNT E L 3 Q 
Sbjct: 1009 NNSDNAKIYINGKLESHIDIRDIREVIANDEIIFKLDGNIDRTQFIWMKYFSIFNTELSQ 1068 

Query: 243 SNI EERYKI QSYSE YLKDFWGNPLMYNKE Y YMFNAGNKNS YIKLKKDS PVGE I LTRSKYN 302 

SNIFF Y KI QS Y S E Y LKD FvJ GN P LMYNKE Y YMFNAGNKNS Y I KLKKDS VGE I LTRSKYN 
Sbjct: 1069 SNIEEIYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYI KLKKDS SVGE I LTRSKYN 1128 

Query: 303 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXX 362 

Sbjct: 1129 QNSKY INYRDLY I GEKFI IRRKSNSQS INDDI VRKEDY I YLDFFNLNQEWRVYMYKY FKK 1188 
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Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

SYTTJIvrCT^NNSGWKISIRGN tt^tLIDINGK KSVFFEY-i-I-i-FDISSYINRWFFVTTT 
Sbjct : 949 EYTIINCMKNNSGWKISIRGNMIIWTLIDINGKIKSVFFEYSIKEDISEYINRWFFVTIT 1008 

Query: 183 NNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQ 242 

NN + NAKT Y JCNGKLK S + ViXXFKLDG-i-XDRTQF IWMKYFS7TNTSLSQ 

Sbjct: 1009 NNSDNAKI YINGKLESHIDIRDIREVIANDEI I FKLDGNIDRTQFIWMKYFS I FNTELSQ 1068 

Query: 243 SNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYN 302 

SNTES Y KM Q3 YSF. Y XjKDFWGN PajMYNKR' Y YMFNAGNKN.S Y7.K.LKKDS P v'GE I LTRSKYN 
Sbjct: 1069 SNIEEIYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYN 1128 

Query: 303 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXX 362 

QN SK'f. 7.NYR T.U; x 7. GS KF.Y .V.RRKSNSQS .T.NDD1' VRK'F.D Y X Y LDFFNLNQ&VJRV Y 
Sbjct: 1129 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYIYKYFKK 1188 

Query: 363 XXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 422 

AP 1 3 DS DE F Y NT I Ql* KE Y DEQPT Y S CQLLFKKOiC E 5TDS I G LI GI HR FY £ S GI 
Sbjct: 1189 EEEKLFLAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 1248 

Query: 423 VFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

VF-rEYKDYFCISKWYLKEVKRKPYN KLGCNwQFIPKDHlGwTE 
Sbjct: 1249 VFKEYKDYFCISKWYLKEVKRKPYNSKLGCNWQFIPKDEGWTE 1291 



tr Q933K0 Type B cryptic neurotoxin [Clostridium 1291 AA 

Q933K0_CLOBO botulinum] align . 

Score = 852 bits (2202), Expect =0.0 

Identities = 414/463 (89%), Positives = 429/463 (92%) 

Query : 3 NKYLKT IMPFDLS I YTNDT I LI EMFNKYNSEXXXXXXXXXR YKDNNLI DLS GY GAKVE VY 62 

+KYLKT YTN^TILTS + FNKYNS* RY-:-DN LIDLSGYGAKVKVY 

Sbjct: 829 DKYLKTS I PFDLSTYTNNTI LIE I FNKYNSDI LNNI I LNLRYRDNKLI DLSGYGAKVE VY 888 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 122 

DGV -r LN.OKN Q FK'.V//: 3 SAN S K I R V T QT\ 1 1 FN S -r F LD F3 V S I K 7. PK Y KNDG 7. QN Y I HN 
Sbjct: 88 9 DGVKLNDKNQFKLTSSANSKIRVTQNQNIIFNSMFLDFSVSFWIRIPKYKNDGIQNYIHN 948 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

EYTIINCMKNMSGWKISIRGtt IIWTLI'D1*N V GK KSVFFE Y+ 1 YINRtfFFVTIT 
Sbjct: 949 EYTIINCMKNNSGWKISIRGNMIIWTLIDINGKIKSVFFEYSIKEDISEYINRWFFVTIT 1008 

Query: 183 NNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQ 242 

NN •i-NAKIYTNGKI..SS+ DI+DIRSVXAN Ell FKLDG + 1 DRTQFIW! v JKY FS I FNTELSQ 
Sbjct: 1009 NNSDNAKIYINGKLESHIDIRDIREVIANDEI I FKLDGNIDRTQFIWMKYFS I FNTELSQ 1068 

Query: 2 43 SNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYN 302 

SNIEE Y K X Q S Y 3 E Y LKD Fw GN P XiMYNKE Y YM FN A GNKNS Y I KLKXD S VGE I LTR S KY M 
Sbjct: 1069 SNIEEIYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSSVGEILTRSKYN 1128 

Query: 303 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXX 362 

QNSKYINYRDLYIGF.^ 

Sbjct: 1129 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYMYKYFKK 1188 
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Query: 363 XXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 422 
Sbjct: 1189 EEEKLFLAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 1248 

Query: 423 VFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

V F-rF. Y KX;Y FC r 3 Kft'Y LKriV'KRK s?V N KXjGCNWQFIPKO.VJGWTF. 
Sbjct: 1249 VFKEYKDYFCISKWYLKEVKRKPYNSKLGCNWQFIPKDEGWTE 1291 



tr Q9ZAJ8 BonT protein [bonT] [Clostridium 1291 AA 

Q9ZAJ8_CLOBO botulinum] align 

Score = 850 bits (2196), Expect =0.0 

Identities = 413/463 (89%), Positives = 428/463 (92%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

H-X'YLKT *:*PFDXjS YTN KT\I L 7. E •:* FN K V NS •:■ RY-+DN L I XXLSG Y' GAKV E V V 

Sbjct: 829 DKYLKTSIPFDLSTYTNNTILIEIFNKYNSDILNNIILNLRYRDNKLIDLSGYG7UCVEVY 888 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 122 

DGV-vLNDKNQFKLTSSANSKXRY" QNQNTIFNS-rEX.DFSVSFtf XRI PKYKNDGIQNYTHN 
Sbjct: 8 89 DGVKLNDKNQFKLTSSANSKIRVIQNQNI I FNSMFLDFSVSFWIRI PKYKNDGIQNYIHN 948 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

& Y T X I NC.MKNNS GWK'I S> I R IIWTLXDINGK KSVFFBY-X+FDISEYXNRItfFFVTX? 
Sbjct: 949 EYTIINCMKNNSGWKISIRGNMI IWTLIDINGKIKSVFFEYSIKEDISEYINRWFFVTIT 1008 

Query: 183 NNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQ 242 

KN -J-MAKI Y 1 NGKLES + DI4-DIREVXAM E I X FKLDG^X DRTQFI V?HK Y FS 1 FNT1C LS Q 
Sbjct: 1009 NNSDNAKIYINGKLESHIDIRDIREVIANDEIIFKLDGNIDRTQFIWMKYFSIFNTELSQ 1068 

Query: 2 43 SNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYN 302 

SNIEE YK I QS Y S E Y LKD FWGNPLM YNKE Y YMFNAGNKNS Y I KLKKDS VGEILTRSKYN 
Sbjct: 1069 SNIEEIYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSSVGEILTRSKYN 1128 

Query: 303 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXX 362 

ONSKY'INYRDX:V XGEKFXXRRKSNSQSXNDDXVRKFDYIYX:DFFNLNQEWRVY 
Sbjct: 1129 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYMYKYFKK 1188 

Query: 363 XXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 422 

API3DSDEXTNTXQTKF YDEQ?TYSGQLLFHKDE£3TDEIGLTGXKRFY#SGX 
Sbjct: 1189 EEEKLFLAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 1248 

Query: 423 VFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

VF^FYKDYFCXSK^YLKEVKHKPYM KLGCNWQFXPKDSGWTF 
Sbjct: 1249 VFKEYKDYFCISKWYLKEVKRKPYNSKLGCNWQFIPKDEGWTE 1291 



tr Q8GR96 Neurotoxin [bontb] [Clostridium botulinum] 1291 AA 

Q 8 GR 9 6_CLOBO align 

Score = 831 bits (2146), Expect =0.0 

Identities = 403/463 (87%), Positives = 423/463 (91%) 

Query: 3 NKYLKTIMPFDLS I YTNDTI LIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 
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Query: 363 XXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 422 
Sbjct: 1189 EEEKLFLAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 1248 

Query: 423 VFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

V F -r F. Y KT; Y "F0 1 S KW Y LKE VKK K P YN KLGCNWQFIPKDKGWTF 
Sbjct: 1249 VFKEYKDYFCISKWYLKEVKRKPYNSKLGCNWQFIPKDEGWTE 1291 



tr Q9ZAJ8 BonT protein [bonT] [Clostridium 1291 AA 

Q9ZAJ8_CLOBO botulinum] align 

Score = 850 bits (2196), Expect = 0.0 

Identities = 413/463 (89%), Positives = 428/463 (92%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

■i-KYLKT -i-PFDLS YTN +TI LI H-rFNKTNS* RY ■* DN LXDLSGYGAKVhVVY 

Sbjct: 82 9 DKYLKTSIPFDLSTYTNNTILIEIFNKYNSDILNNIILNLRYRDNKLIDLSGYGAKVEVY 888 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 122 

DGV-i-I:HDKNQFKX:TSSAN3KIRV QNQNIIFNS^FLDFSVSF^IRIPKY^DGIQNV'IHN 
Sbjct: 889 DGVKLNDKNQFKLTSSANSKIRVIQNQNIIFNSMFLDFSVSFWIRIPKYKNDGIQNYIHN 948 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

FY T I INCMKNNS Gftf XX S X RGN XXWTLIDINGK KSVFFEY-M^DISFYINR'^FFVTIT 
Sbjct: 949 EYTIINCMKNNSGWKISIRGNMIIWTLIDINGKIKSVFFEYSIKEDISEYINRWFFVTIT 1008 

Query: 183 NNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQ 242 

NN -^AKIYlNGKLESf DI -KDIREVIAN EIIFKLDG-rlDRTQFIVJKKYFSXFNTELSQ 
Sbjct: 1009 NNSDNAKIYINGKLESHIDIRDIREVIANDEIIFKLDGNIDRTQFIWMKYFSIFNTELSQ 1068 

Query: 243 SNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYN 302 

SNIEE YKIQSYSEYLKDF^GNPLMYNKEYYHFNAGNKNSYIKLKKDS VGEILTRSKYN 
Sbjct: 1069 SNIEEIYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSSVGEILTRSKYN 1128 

Query: 303 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXX 362 

QNSKY'INYRDLVIGFKFIIRRKSNSQSINDDXVRKFDYIYLDFFNLNQFWRVY 
Sbjct: 1129 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYMYKYFKK 1188 

Query: 363 XXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 422 

APISDSDE FYNTXQIKF YX;FQPTYSCQLLFKKD^V;STDFIGLIGXHRFY^SGX 
Sbjct: 1189 EEEKLFLAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 1248 

Query: 423 VFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

VF-rFYKDYFCISK^YLKEVKKKPYN KLGCNWQFIPKDriGWTE 
Sbjct: 1249 VFKEYKDYFCISKWYLKEVKRKPYNSKLGCNWQFIPKDEGWTE 1291 



tr Q8GR96 Neurotoxin [bontb] [Clostridium botulinum] 1291 AA 

Q8GR9 6_CLOBO align 

Score = 831 bits (2146), Expect = 0.0 

Identities = 403/463 (87%), Positives = 423/463 (91%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 
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+K T jKT X -r P VM; : jS + Y TN-*-*: J." L I £ t FNK. YN S . K Y+D3NN LXDL3GYGA VSVY 
Sbjct: 829 DKHLKTIIPFDLSMYTNNTILIEIFNKYNSEILNNIILNLRYRDNNLIDLSGYGANVEVY 8 88 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 122 

DGVKLNDKNQFKLTSS NS^IKVTQNQNIIFNSS-FLDFSVSFWTRIPKYKNDGIQNYXHN 
Sbjct: 889 DGVELNDKNQFKLTSSTNSE I RVTQNQNI I FNSMFLDFSVS FWIRI PKYKNDGIQNYI HN 948 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

EYTIINC^-KNNSGWKISIRGN^IIWTL mXGZTKSVEEE Y+IP.SDXS4 YINRV^iTVTXT 
Sbjct: 949 EYTIINCIKNNSGWKISIRGNRIIWTLTDINGKTKSVFFEYSIREDISDYINRWFFVTIT 1008 

Query: 183 NNLNNAKI YINGKLESNTDIKDI REVIANGE 1 1 FKLDGDI DRTQFIWMKY FS I FNTELSQ 242 

NN -HvAKI Y I NGKLE SN DIKDX £ V I ANGE 1 1 FK T.rDGD I DR T Q F I WMK Y F S I FNTF; 1,3 Q 
Sbjct: 1009 NNSDNAKI Y INGKLESNIDIKDI GEVIANGE 1 1 FKLDGDI DRTQFIWMKY FS I FNTELSQ 1068 

Query: 243 SNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYN 302 

SNI+-E yKXQSVS^YLKO^GNPI^NKEYY^FNAGNKNSYXKLKKD^ VG&XLTRSKYN 
Sbjct: 1069 SNIKEIYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSSVGEILTRSKYN 1128 

Query: 303 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXX 362 

QN3 YINYR^LYAGKKrllRRKSNSQSXNDDXVKKEDYIYLDFFN N+OTWY 
Sbjct: 1129 QNSNYINYRNLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNSNREWRVYAYKDFKE 1188 

Query: 363 XXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 422 

A I DS + 33FY TIOIKEYDEQPTYSCQLLFKKDESSTDEIGLIGIHRFYESGI 
Sbjct: 1189 EEKKLFLANIYDSNEFYKTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 1248 

Query: 423 VFEE YKDY FCI SKWYLKEVKRKPYNLKLGCNWQFI PKDEGWTE 465 

V +-^YK-:-YFCXSKy?YLKEVKRKPYN LGCNWQ F X PKDE GW E 
Sbjct: 1249 VLKDYKNYFCISKWYLKEVKRKPYNPNLGCNWQFIPKDEGWIE 1291 



tr Q08077 BoNT/B [bont/b] [Clostridium botulinum] 12 91 AA 

Q0 8 0 7 7_CLOBO align 

Score = 800 bits (2067), Expect =0.0 

Identities = 387/463 (83%), Positives = 416/463 (89%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

■KKYIjKT I 'v ?F*DLS Y*N I LI FNKYNSE R Y + DNNL I D I ■ S GY GAKVH1 V Y 

Sbjct: 829 DKYLKTIIPFDLSTYSNIEILIKIFNKYNSEILNNIILNLRYRDNNLIDLSGYGAKVEVY 888 

Query: 63 DGVELNDKNQFKLTSSANSKI RVTQNQNI I FNSVFLDFSVS FWIRI PKYKNDGIQNYI HN 122 

DGV-rX : NDi\NQFKLTSSA/:*SKARVTQNQNXXFNS-^FLOFSVSV*^XRIPKY-r-ND IQNYIHN 
Sbjct: 889 DGVKLNDKNQFKLTSSADSKI RVTQNQNI I FNSMFLDFSVS FWIRI PKYRNDDIQNYIHN 948 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

& Y T X 1 N CMKN NS GWK X S X R GNR X X W T L X D 1 NGKTKS V F FE Y N X R ft D X S ft Y X NR W F F V T X T 
Sbjct: 949 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 1008 

Query: 183 NNLNNAKI YINGKLESNTDIKDI REVIANGE I I FKLDGDI DRTQFIWMKY FS I FNTELSQ 242 

KNL^NAXIYING LSSN D1KDI EVX NGKX FKLDGD-vDRTQFI^MKYF3IFNT^L*Q 
Sbjct: 1009 NNLDNAKIYINGTLESNMDIKDIGEVIVNGEITFKLDGDVDRTQFIWMKYFSIFNTQLNQ 1068 

Query: 243 SNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYN 302 

SNX-M5 YKIQSYSEYLKDFWGHPLMYNKEYYMFNAGNKNSYIKI. KDS VGEIL P.SKYM 
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+K -i- : jKT .T. -r P FDL S + Y TN+T X L .V E -f r NK YN £> E RY-i-DNNLIOLSGYGA VSVY 

Sbjct : 829 DKHLKTI I PFDLSMYTNNT I LI EI FNKYNSEILNNI I LNLRYRDNNLI DLS GYGANVEVY 888 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 122 

X'j GY F. LRDKN Q FRT/f 3 3 NS+IHVTQNQtfll^ 
Sbjct: 889 DGVELNDKNQFKLTSSTNSEIRVTQNQNIIFNSMFLDFSVSFWIRIPKYKNDGIQNYIHN 948 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

£ YTI INCH-KMN5 GV?KI S 1 RGNRI IV7TL D 1" NGKTKS V F FE Y X RE D I S + Y I N RW F FVT I r 
Sbjct: 949 EYTIINCIKNNSGWKISIRGNRIIWTLTDINGKTKSVFFEYSIREDISDYINRWFFVTIT 1008 

Query: 183 NNLNNAKI YINGKLESNTDI KDIREVI ANGE 1 1 FKLDGDIDRTQFIWMKY FS I FNTE LSQ 242 

NN -i-NAKIYINGKLESN DIKDI E VI ANGE 1 1 FKLDGDIDRTQFIWMKY FS I FNTE LSQ 
Sbjct: 1009 NNSDNAKI Y INGKLESNI DIKDI GE VI ANGE 1 1 FKLDGDIDRTQFIWMKY FS I FNTE LSQ 1068 

Query: 243 SNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYN 302 

SNI+-E YKXQSVSEYLKD^GNPI.MY^KEYY^FNAGNKNSYIKLKKDS VGEILTRSXYN 
Sbjct: 1069 SNIKEIYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSSVGEILTRSKYN 1128 

Query: 303 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXX 362 

ONS Y IN Y R-t-LYI GKKV ! I XRRKS NSQS INDDIVRKBDY I V L.DFFN N+ETOVY 
Sbjct: 1129 QNSNYINYRNLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNSNREWRVYAYKDFKE 1188 

Query: 363 XXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 422 

A I DS+EFY TIQIKEYDHQPTY3CQLLFKKDEH3TDEIGLIGIHRFYE3GI 
Sbjct: 1189 EEKKLFLANIYDSNEFYKTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 1248 

Query: 423 VFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

V +■ ->■■ Y K-i - Y F C 1 5 KV? Y LKS VKRK P Y N LGCNWQFIPKDEGW E 
Sbjct: 1249 VLKDYKNY FCI SKWYLKEVKRKPYNPNLGCNWQFI PKDEGWI E 1291 



tr Q08077 BoNT/B [bont/b] [Clostridium botulinum] 1291 AA 

Q08077_CLOBO align 

Score = 800 bits (2067), Expect =0.0 

Identities = 387/463 (83%), Positives = 416/463 (89%) 

Query: 3 NKY LKT IMP FDLS I YTNDT I LI EMFNKYNSEXXXXXXXXXRYKDNNLI DLS GY GAKVE VY 62 

•i- KY LKT I -r ? F'DLS Y-rN ILI-i-i- FNKYNSE RY +DNNLI DLS GY GAKVE VY 

Sbjct: 829 DKYLKTI I PFDLSTYSNIE ILIKI FNKYNSEILNNI I LNLRYRDNNLIDLSGYGAKVEVY 888 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 122 

DGV-^XiNDKNQFKXrTSSA-r-SKIRVTQNQNIIFNS-i-FX.DFSVSV'WXRIPKY-^ND TQNYIHN 
Sbjct: 88 9 DGVKLNDKNQFKLTSSADSKIRVTQNQNIIFNSMFLDFSVSFWIRIPKYRNDDIQNYIHN 948 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

S Y T .T. I NCMKN NS Gttf KX S I R GK f R X X W T .1; .T. D 1 N GKT KSV 7 FE Y N I R & D I 3 E Y I NRWF F V T I T 
Sbjct: 949 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 1008 

Query: 18 3 NNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQ 242 

KNL-HMAKIYING LESK DIKDI EVI MGEI FKLDGD-vDRTQFIVJMK Y FS I FNTH- L * Q 
Sbjct: 1009 NNLDNAKIYINGTLESNMDIKDIGEVIVNGEITFKLDGDVDRTQFIWMKYFSIFNTQLNQ 1068 

Query: 243 SNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYN 302 

SNI-MC YKIQSYSEYLKDFWGNPLMYNKEYYMFNAGN?CNSYIKT t KDS VGEIL P.SKYM 
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Sbjct : 


1069 


SNIKEIYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLVKDSSVGEILIRSKYN 


1128 


Query: 


303 


QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXX 


362 






QMS Y 1 NY T< Y X G E KF 1 1 RR + 3 N S QS I HDD I V RKE D Y I LD + +EV$I<VY 




Sbjct: 


1129 


QNSNYINYRNLYIGEKFIIRRESNSQSINDDIVRKEDYIHLDLVLHHEEWRVYAYKYFKE 


1188 


Query: 


363 


XXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 


422 






•:■ I S D S •: -K F Y T I I KE Y DE Q ? *? * Y 3 C Q LL FKKDE F< S T D - r ■ I GL I G I H R F Y Z S G +• 




Sbjct : 


1189 


QEEKLFLSIISDSNE FYKTIEIKEYDEQPSYSCQLLFKKDEESTDDIGLIGIHRFYESGV 


1248 


Query: 


423 


VFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 




Sbjct: 


1249 


+ -::-:*y KT?Y FCX SKWY LK£ VKRKP V LGCN^QFXPKDSGwTS 
LRKKYKDYFCISKWYLKEVKRKPYKSNLGCNWQFIPKDEGWTE 12 91 





tr Q9X708 Botulinum neurotoxin type B (Fragment) [boNT/B] 441 

Q9X708_CLOBO [Clostridium AA 

botulinum] align 

Score = 791 bits (2043), Expect =0.0 

Identities = 385/441 (87%), Positives = 402/441 (90%) 

Query: 17 YTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGVELNDKNQFKLT 76 

Y TN -:-T I L I E + FN K YN S 4- RY-vDNNLIDLSGYGA VHVYDGVELNDKNQFKLT 

Sbjct: 1 YTNNTILIEIFNKYNSKILNNIILNLRYRDNNLIDLSGYGANVEVYDGVELNDKNQFKLT 60 

Query: 77 SSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGW 136 

SS NS 1 R VTQNQNI I FNS + FLD FS VS Fw I R I ?KY KNDGI QN Y I KNF YT 1 1 NC 4-KNNS GV? 
Sbjct: 61 SSTNSE I RVTQNQNI I FNSMFLDFS VS FWI RI PKYKNDGI QNYIHNE YT I INCIKNNSGW 120 

Query: 137 KISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNLNNAKIYINGKL 196 

KISXRGNRIIWTL DINGKTKSYFFf!;Y4-XREDIS-r-YXNRWFFVTXTNN 4-NAKXY.V.NGKL 
Sbjct: 121 KISIRGNRIIWTLTDINGKTKSVFFEYSIREDISDYINRWFFVTITNNSDNAKIYINGKL 180 

Query: 197 ESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSE 256 

ESN DINDX EVIANGEXIFKLDGDTDRTQFXWMKYFSXFNTKi:SQSNX-fh; YKIQSYSE 
Sbjct: 181 ESNIDIKDIGEVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIKEIYKIQSYSE 240 

t 

Query: 257 YLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIG 316 

YLKOFWGNPLMYNK^Y YMFNAGNKNS YIKLKKDS VGEILTRSKYMQNS Y INYR+LYIG 
Sbjct: 241 YLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSSVGEILTRSKYNQNSNYINYRNLYIG 300 

Query: 317 EKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXXXXXXXXXAPISDSD 376 

EKFIIKRKSKSQSINDDIVRKEDYIYLDFFN N+EWRVY A I DS-i- 

Sbjct: 301 EKFIIRRKSNSQSINDDIVRKEDYIYLDFFNSNREWRVYAYKDFKEEEKKLVLANIYDSN 360 

Query: 377 EFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGIVFEEYKDYFCISKW 436 

EFY T I Q I KE YDE Q F T Y S C Q Ij L FKKDE EST DE X GX: X GI MR FY F« S GI V -H- YK+YTCI SKW 
Sbjct: 361 EFYKTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGIVLKDYKNYFCISKW 420 

Query: 437 YLKEVKRKPYNLKLGCNWQFI 457 

YLKEVKRKPYN LGCNvvQFX 
Sbjct: 421 YLKEVKRKPYNPNLGCNWQFI 441 



http://us.expasy.org/cgi-bin/blast.pl 



5/12/05 



ExPASy BLAST2 Interface 



Page 10 of 64 



Sbjct: 1069 SNIKEIYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLVKDSSVGEILIRSKYN 1128 

Query: 303 QNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXX 362 

QMS Y 1 NY R -KL Y I G E K F 1" X RR + S N S Q3 1 KDD I V RKE D Y I LD ■+ -4-S^KVY 
Sbjct: 1129 QNSNYINYRNLYIGEKFIIRRESNSQSINDDIVRKEDYIHLDLVLHHEEWRVYAYKYFKE 1188 

Query: 363 XXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGI 422 

•i- ISDS-f-EFY T I I KE Y DS Q P Y S C Q LL FKKDE F, S T D - r I GL I GI H R F Y E S G + ■ 
Sbjct: 1189 QEEKLFLSIISDSNEFYKTIEIKEYDEQPSYSCQLLFKKDEESTDDIGLIGIHRFYESGV 1248 

Query: 423 VFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

4- 'r-rYKDYFCX SKWY LK& VKRKPY LGONWQFXPKDSGOvTE 
Sbjct: 1249 LRKKYKDYFCI SKWYLKEVKRKPYKSNLGCNWQFI PKDEGWTE 1291 



tr Q9X708 Botulinum neurotoxin type B (Fragment) [boNT/B] 441 

Q9X7 08_CLOBO [Clostridium AA 

botulinum] align 

Score = 791 bits (2043), Expect =0.0 

Identities = 385/441 (87%), Positives = 402/441 (90%) 



Query: 17 YTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGVELNDKNQFKLT 7 6 

YTN-i-TI LIE +FNKYNS+ RY+DNNLIDLSGYGA V E V YDGV Si LNDKNQ FKLT 

Sbjct: 1 YTNNTILIEIFNKYNSKILNNIILNLRYRDNNLIDLSGYGANVEVYDGVE LNDKNQ FKLT 60 

Query: 77 SSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGW 13 6 

SS US -h I R VTQNQNI X FNS + FLD FS VS Fw I R X PKYKNDGI QNY I HNE Y T X I NC -K\NNS GW 

Sbjct: 61 SSTNSEIRVTQNQNIIFNSMFLDFSVSFWIRIPKYKNDGIQNYIHNEYTIINCIKNNSGW 12 0 

Query: 137 KISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNLNNAKIYINGKL 196 

Kl S X RGN R I 1 L DINGKTKSVFF# Y-i-XREDI S -j*Y XNRWFFVTXTNN. 4-NAKXY.Y.NGKL 

Sbjct: 121 KISIRGNRIIWTLTDINGKTKSVFFEYSIREDISDYINRWFFVTITNNSDNAKIYINGKL 180 

Query: 197 ESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSE 256 

ESN DIKDX EVIANGEXIFKLDGDXDRT'QV'XWMKY FSIFNT&LSQSNXH-^ YK7.QSYSS 

Sbjct: 181 ESNIDIKDIGEVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIKEIYKIQSYSE 240 

Query: 257 YLKDFWGNPLMYNKE YYMFNAGNKNS Y IKLKKDS PVGE I LTRSKYNQNSKY INYRDLY I G 316 

YLKDFWGNPXjM.YNKFiY YMFNAGNKNS YXKLKKDS VGEXLTRSKYNQNS YXNYR-tLYIG 

Sbjct: 241 YLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSSVGEILTRSKYNQNSNYINYRNLYIG 300 

Query: 317 EKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXXXXXXXXXXAPISDSD 376 

EKFXIRRK3MSQSINDDIVRKEDYIYLDFFN N+STOVY A I DS-r 

Sbjct: 301 EKFIIRRKSNSQSINDDIVRKEDYIYLDFFNSNREWRVYAYKDFKEEEKKLVLANIYDSN 360 

Query: 377 EFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGIVFEEYKDYFCISKW 436 

EFY TI v:IKEYDF:QFTYSCQLLFKKDEF:STDE X GLI GIHRFYESGI V -i- YK Y FO X S KV? 

Sbjct: 361 EFYKTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESGIVLKDYKNYFCISKW 420 



Query: 437 YLKEVKRKPYNLKLGCNWQFI 457 

YLKBVKRKPYN LGCTWQFI 
Sbjct: 421 YLKEVKRKPYNPNLGCNWQFI 441 
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sp Q60393 Botulinum neurotoxin type G precursor (EC 3.4.24.69) 1296 
BXG_CLOBO (BoNT/G) AA 

(Bontoxilysin G) [botG] [Clostridium botulinum] align 

Score = 468 bits (1203), Expect = e-130 

Identities = 230/469 (49%),, Positives = 324/469 (69%), Gaps = 11/469 (2%) 

Query : 3 NKYLKTIMPFDLSI YTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

-rP.F.OLS-rYT DTXLI+t-FN Y S Y + L10 3GYGA + V 

Sbjct : 833 NRHLKDSIPFDLSLYTKDTILIQVFNNYISNISSNAILSLSYRGGRLIDSSGYGATMNVG 892 

Query: 63 DGVELND— KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 120 

V NX) QFKL +S NS X Q++ +F -f-FS-h-Mf^+P PKV N+ XQ Y-i- 

Sbjct : 893 SDVIFNDIGNGQFKLNNSENSNITAHQSKFWYDSMFDNFSINFWVRTPKYNNNDIQTYL 952 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 18 0 

NE YTI I -vC+ KN -*-S GPf K-+- S X -f-GNRI I'V? TLXD-r'K K+KS + FFSY*I+-r-rIS * YIN-i-WF +-T 
Sbjct: 953 QNEYTIISCIKNDSGWKVSIKGNRIIWTLIDVNAKSKSIFFEYSIKDNISDYINKWFSIT 1012 

Query: 181 ITNN-LNNAKI YINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

ITM-i- L MA TYING L-r- -r I -K» + + +■ FKL D T + F-Hff-i-K F + IF E 
Sbjct: 1013 ITNDRLGNANIYINGSLKKSEKILNLDRINSSNDIDFKLINCTDTTKFVWIKDFNIFGRE 1072 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 299 

L-v +■ + Y 1QS •:■ LKDFV/GNPi: -i-YYrFN G +N VIK ■+ 4-GE R + 
Sbjct: 1073 LNATEVSSLYWIQSSTNTLKDFWGNPLRYDTQYYLFNQGMQNIYIKYFSKASMGETAPRT 1132 

Query: 300 KYNQNSKYINYRDLYIGEKFIIRRKSNSQSI-NDDIVRKEDYIYLDFFNLNQE-WRVYTX 357 

+ INY++I:Y+G -5-r.V.l>-*- SN8++1. ND-^XVR-r DYXYL-r N+-f- E +RVY 
Sbjct: 1133 NFNNAA — INYQNLYLGLRFIIKKASNSRNINNDNIVREGDYIYLNIDNISDESYRVYVL 1190 

Query: 358 XXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRF 417 

APl'-K; FY-!- +QIK+Y F+ Ti'+CQ+l: -fKD T GL GX -f-F 
Sbjct: 1191 VNSKEIQTQLFLAPINDDPTFYDVLQIKKYYEKTTYNCQILCEKD TKTFGLFGIGKF 1247 

Query: 418 YES-GIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

G V-H- Y -hYFCIS + wYL-r + L+LGCNWQFIP DEGWTE 

Sbjct: 1248 VKDYGYVWDTYDNYFCISQWYLRRISENINKLRLGCNWQFIPVDEGWTE 1296 



sp P10845 Botulinum neurotoxin type A precursor (EC 3.4.24.69) 12 95 

BXAl_CLOBO (BoNT/A) AA 

(Bontoxilysin A) (BOTOX) [Contains: Botulinum neurotoxin align 
A light-chain; Botulinum neurotoxin A heavy-chain] [botA] 
[Clostridium botulinum] 

Score = 316 bits (810), Expect = 6e-85 

Identities = 182/476 (38%), Positives = 265/476 (55%), Gaps = 37/476 (7%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N L T -i-PF LS Y •{•* h-r F + Y RY + N-:-LIDLS Y -i-K+ + 

Sbjct: 841 NNTLSTDIPFQLSKYVDNQRLLSTFTEYIKNIINTSILNLRYESNHLIDLSRYASKINIG 900 

Query: 63 DGVELN — DKNQFKLTS SANSKI RVTQNQNI I FNS VFLD FS VS FWI RI PKYKNDGI QNY I 120 

V + DKNQ +L + -rSKI. V X. -> -f Nivi- f rFS SFWI'RIPKY N N 

Sbjct: 901 SKVNFDPIDKNQIQLFNLESSKIEVILKNAIVYNSMYENFSTSFWIRIPKY FNSISLN — 958 
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sp Q60393 Botulinum neurotoxin type G precursor (EC 3.4.24.69) 1296 

BXG_CLOBO (BoNT/G) AA 

(Bontoxilysin G) [botG] [Clostridium botulinum] align 

Score = 468 bits (1203), Expect = e-130 

Identities = 230/469 (49%), Positives = 324/469 (69%), Gaps = 11/469 (2%) 

Query : 3 NKY LKT IMPFDLS I YTNDT I LI EMFNKYNSEXXXXXXXXXR YKDNNLI DLS GYGAKVE VY 62 

N++T..K -rPFDLS+Y? DTILI-r-frN Y S Y.+ LID 8GYGA + V 

Sbjct: 833 NRHLKDSIPFDLSLYTKDTILIQVFNNYISNISSNAILSLSYRGGRLIDSSGYGATMNVG 892 

Query: 63 DGVELND — KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRI PKYKNDGIQNYI 12 0 

V NX) Q.VKL +S NS 1 Q++ -s--f++S+r + n S++lfKr+£ PKY K+ XQ Y + 
Sbjct: 893 SDVIFNDIGNGQFKLNNSENSNITAHQSKFWYDSMFDNFSINFWVRTPKYNNNDIQTYL 952 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 18 0 

Sbjct: 953 QNEYTIISCIKNDSGWKVSIKGNRIIWTLIDVNAKSKSIFFEYSIKDNISDYINKWFSIT 1012 

Query: 181 ITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

ITN-r I: NA TYING L-f- I -k- ■{■ ++■ FKL D T + F-Hff-i-K F + IF E 

Sbjct: 1013 ITNDRLGNANIYINGSLKKSEKILNLDRINSSNDIDFKLINCTDTTKFVWIKDFNIFGRE 1072 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 299 

'Lr +■ + Y IQS + LKDFWGNPL Y + -i-YY-tFN G H-N Y'.T.K ■+ +GS R + 
Sbjct: 1073 LNATEVSSLYWIQSSTNTLKDFWGNPLRYDTQYYLFNQGMQNIYIKYFSKASMGETAPRT 1132 

Query: 300 KYNQNSKYINYRDLYIGEKFIIRRKSNSQSI-NDDIVRKEDYIYLDFFNLNQE-WRVYTX 357 

+N + XNY++LY+G SN8+-M ND+IVR-i- DYXYL+ & -rRVY 

Sbjct: 1133 NFNNAA — INYQNLYLGLRFIIKKASNSRNINNDNIVREGDYIYLNIDNISDESYRVYVL 1190 

Query: 358 XXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRF 417 

API'+D FY4- F+ TY+CQ+L tKD T GL GI + F 
Sbjct: 1191 VNSKEIQTQLFLAPINDDPTFYDVLQIKKYYEKTTYNCQILCEKD TKTFGLFGIGKF 1247 

Query: 418 YES-GIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

•+ G V-iH- Y +YFCIS**/YL*i* + LfLGCNWQFIP DEGWTE 

Sbjct: 1248 VKDYGYVWDTYDNYFCISQWYLRRISENINKLRLGCNWQFIPVDEGWTE 1296 



S P P10845 Botulinum neurotoxin type A precursor (EC 3.4.24.69) 

BXAl_CLOBO (BoNT/A) 

(Bontoxilysin A) (BOTOX) [Contains: Botulinum neurotoxin 
A light-chain; Botulinum neurotoxin A heavy-chain] [botA] 
[Clostridium botulinum] 

Score = 316 bits (810), Expect = 6e-85 
Identities = 182/476 (38%), Positives = 265/476 (55%), Gaps = 37/476 (7%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

K L T -i-PF LS Y •{•■* L-f- F *Y RY + N-f-LIDLS Y -»K+ * 

Sbjct: 841 NNTLSTDIPFQLSKYVDNQRLLSTFTEYIKNIINTSILNLRYESNHLIDLSRYASKINIG 900 

Query: 63 DGVELN — DKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVSFWIRI PKYKNDGIQNYI 120 

V ■<- DXhiQ +L 4- -i-SKI V .T>+N5-H- rFS SFWIRIPKY N N 

Sbjct: 901 SKVNFDPIDKNQIQLFNLESSKIEVILKNAIVYNSMYENFSTSFWIRIPKYFNSISLN-- 958 



1295 
AA 

align 
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Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 180 

NvIYTIXNCM-t-NNSGVifK-r-S-:- IIWTL D + V F*Y* i IS-i-YINRVT FVT 

Sbjct : 959 -NEYTIINCMENNSGWKVSLNYGEIIWTLQDTQEIKQRWFKYSQMINISDYINRWIFVT 1017 

Query: 181 I TNN- LNNAKI Y INGKLE SNTDI KDI RE VI ANGE 1 1 FKLDGD I DRTQF I WMKY FS I FNTE 239 

ITNK LNN+K.V V IWG+L I +-r + A+ I+rKLDG D ++IV*+KYF+-$-F+ F. 

Sbjct: 1018 ITNNRLNNSKIYINGRLIDQKPISNLGNIHASNNIMFKLDGCRDTHRYIWIKYFNLFDKE 1077 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK DS 290 

Sbjct: 1078 LNEKEIKDLYDNQSNSGILKDFWGDYLQYDKPYYMLNLYDPNKYVDVNNVGIRGYMYLKG 1137 

Query: 291 PVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQ 350 

? G ++T + Y +3 LY G KE'II-M- -M- D-MVR D N-i- 

Sbjct: 1138 PRGSVMTTNIYLNSS L Y RGTK F 1 1 KKYAS GN- - KDNI VRNNDRV Y I NVWKNK 1188 

Query: 351 EWRVYTXXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQP-TYSCQLLFKKDEESTDEI 409 

E + R+- T I D -r +K -r-i'Q T OH* -:■ •:■ ■+ + 1 

Sbjct: 1189 EYRLATNASQAGVEKILSALEIPDVGNLSQWVMKSKNDQGITNKCKM — NLQDNNGNDI 1246 

Query: 410 GLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 4 65 

G TG HfF S WY •* ' LGC-vW+F'IP l;-:-GW £ 

Sbjct: 1247 GFI GFHQFNNI A KLVASNWYNRQIERS — SRTLGCSWEFI PVDDGWGE 1292 



tr Q7B8V4 BoNT/A [bont/a] [Clostridium botulinum] 1296 AA 

Q7B8V4_CLOBO align 

Score = 316 bits (810), Expect = 6e-85 

Identities = 182/476 (38%), Positives = 265/476 (55%), Gaps = 37/476 (7%) 

Query : 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N L T LS Y L+ r -i-Y HY4- N-fLIDLS Y +K+ + 

Sbjct : 842 NNTLSTDIPFQLSKYVDNQRLLSTFTEYIKNIINTSILNLRYESNHLIDLSRYASKINIG 901 

Query: 63 DGVELN — DKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 120 

V ■* DKNQ +L + -i-SKI V I-M-NS-H- *FS SFWIRIPKY N N 

Sbjct: 902 SKVNFDPIDKNQIQLFNLESSKIEVILKNAIVYNSMYENFSTSFWIRIPKY FNSISLN — 959 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 18 0 

WEYTITNCM+NNSCTK+S+- IIVfTL D 4- V F+Y+- -MS + YINRw FV'T 

Sbjct: 960 -NEYTIINCMENNSGWKVSLNYGEIIWTLQDTQEIKQRWFKYSQMINISDYINRWIFVT 1018 

Query: 181 ITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

ITNN LNN -K\ I Y I NG +■ L I + A> I-i-FKLDG D + +-.Tv7-K<YF+ -*-F-i- E 

Sbjct: 1019' ITNNRLNNSKIYINGRLIDQKPISNLGNIHASNNIMFKLDGCRDTHRYIWIKYFNLFDKE 1078 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK DS 290 

I-H- Y QS S i:KOV*WGH- L Y*K YYM N •:• N ¥> 
Sbjct: 1079 LNEKEIKDLYDNQSNSGILKDFWGDYLQYDKPYYMLNLYDPNKYVDVNNVGIRGYMYLKG 1138 

Query: 2 91 PVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQ 350 

P G +-KP + Y +S LY G KF.VI-H- D-i-XVR O 4-Y+-r N-i- 

Sbjct: 1139 PRGSVMTTNIYLNSS LYRGTKF 1 1 KKYAS GN— KDNI VRNNDRV Y I NVWKNK 1189 

Query: 351 EWRVYTXXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQP-TYSCQLLFKKDEESTDEI 409 
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Query: 121 HNEYTIINCMI<^SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 180 

N^YTIINCM-:-NNSGV?K-:-S-i- IVtiTh 0 + V F*Y-i- +-.T.S-i*Y'I"N'RW FVx 

Sbjct : 959 -NEYTIINCMENNSGWKVS LNYGEIIWTLQDTQEIKQRWFKYSQMINISDYINRWIFVT 1017 

Query: 181 ITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

'iTNN LNN+KIV XNG-t-X; I -f-r + A+ I+FKLDG D -i- -r X V? -r K Y F F -r £ 

Sbjct: 1018 ITNNRLNNSKIYINGRLIDQKPISNLGNIHASNNIMFKLDGCRDTHRYIWIKYFNLFDKE 1077 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK DS 290 

L+ + I-M- Y QS S LKDFWG+ L Y+K YYM N + N Y+ -r 
Sbjct: 1078 LNEKEIKDLYDNQSNSGILKDFWGDYLQYDKPYYMLNLYDPNKYVDVNNVGIRGYMYLKG 1137 

Query: 2 91 PVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQ 350 

P G ++T + Y +S LY G KFII++ •:*■:• D-MVR D -rY + + N-i- 

Sbjct: 1138 PRGSVMTTNIYLNSS LYRGTKFIIKKYASGN — KDNIVRNNDRVYINVWKNK 1188 

Query: 351 EWRVYTXXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQP-TYSCQLLFKKDEESTDEI 409 

E+R+- T I D •:• +K *-i-Q T C-H- -i- ■<• + ! 

Sbjct: 1189 EYRLATNASQAGVEKILSALEIPDVGNLSQVWMKSKNDQGITNKCKM — NLQDNNGNDI 1246 

Query: 410 GLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

G IG }\ r F 3 WY +-4-R + LGC*:*w + F.T.P V;-i-GW E 

Sbjct: 1247 GFIGFHQFNNIA KLVASNWYNRQIERS — SRTLGCSWEFIPVDDGWGE 1292 



tr Q7B8V4 BoNT/A [bont/a] [Clostridium botulinum] 12 96 AA 

Q7B8V4_CLOBO align 

Score = 316 bits (810), Expect = 6e-85 

Identities = 182/476 (38%), Positives = 265/476 (55%), Gaps = 37/476 (7%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N L T +PF LS Y +4- L+ F N+LIDLS Y -I-K+ 4- 

Sbjct : 8 42 NNTLSTDIPFQLSKYVDNQRLLSTFTEYIKNIINTSILNLRYESNHLIDLSRYASKINIG 901 

Query: 63 DGVELN — DKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 12 0 

V + DKNQ +L + -i-SKI V +FS 3FWIRIPKY K N 

Sbjct: 902 SKVNFDPIDKNQIQLFNLESSKIEVILKNAIVYNSMYENFSTSFWIRIPKYFNSISLN — 959 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 18 0 

Sbjct: 960 -NEYTIINCMENNSGWKVSLNYGEIIWTLQDTQEIKQRWFKYSQMINISDYINRWIFVT 1018 

Query: 181 ITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

ITNN LNN4-KI Y IMG +-L I -K- -f A I-i-FKLDG D + +-I*7-:-KYF+ +F-r- E 

Sbjct: 1019 ITNNRLNNSKIYINGRLIDQKPISNLGNIHASNNIMFKLDGCRDTHRYIWIKYFNLFDKE 1078 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK DS 290 

L-v r Y QS S LKDFWG+ I.. Y*K YYH N -i- N V 4- -i- 

Sbjct: 1079 LNEKEIKDLYDNQSNSGILKDFWGDYLQYDKPYYMLNLYDPNKYVDVNNVGIRGYMYLKG 1138 

Query: 2 91 PVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQ 350 

P G ++T + Y +S i;V G KF.Vl-H- 4-f- D-^-TVR D +Y + + 

Sbjct: 1139 PRGSVMTTNIYLNSS LYRGTKFIIKKYASGN — KDNIVRNNDRVYINVWKNK 1189 

Query: 351 EWRVYTXXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQP-TYSCQLLFKKDEESTDEI 409 
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Sbjct: 1190 EYRLATNASQAGVEKILSALEIPDVGNLSQVWMKSKNDQGITNKCKM-- NLQDNNGNDI 1247 

Query: 410 GLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 4 65 

G IG H-t-r S WY -s-t-r+Ti 4- LGC+W+FI'P D+Gtf E 

Sbjct: 1248 GFI GFHQFNNIA KLVASNWYNRQI ERS - - S RTLGCSWE FI PVDDGWGE 1293 



tr Q45851 Neurotoxin type F [bont /f] [Clostridium 1268 AA 

Q45851_9CLOT baratii] align 

Score = 301 bits (771), Expect = 2e-80 

Identities = 179/471 (38%), Positives = 270/471 (57%), Gaps = 32/471 (6%) 

Query: 1 MANKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVE 60 

+ r L YTND ILX ■* rV4-f-N ID SGYG+ ■* 

Sbjct: 824 LVSNTLNNSIPFELSEYTNDKILIHILIRFYKRIIDSSILNMKYENNRFIDSSGYGSNIS 883 

Query: 61 VYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVSFWTRI PKYKNDGIQN 118 

+ + -r -i--H>:QF + 38 S-H- II4-NS -5- + FS V S FW'-r R I :?KY N 

Sbjct: 88 4 INGDIYIYSTNRNQFGIYSSRLSEVNITQNNTIIYNSRYQNFSVSFWVRIPKYNN — LKN 941 

Query: 119 YIHNEYTIINCMKNN-SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWF 177 

•r -:-NE Y T 1 1 N CM-fNN SGWKI3-5- N IIWTL D G + IT Y DIS + YIfrW-v* 

Sbjct: 942 -LNNEYTIINCMRNNNSGWKISLNYNNIIWTLQDTTGNNQKLVFNYTQMIDISDYINKWT 1000 

Query: 17 8 FVTITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIF 23 6 

FVTITNN L ++-K-J-YING L X -M- + + I-MPK-* G D T ■«• -- ■> -l-i-YF IF 

Sbjct: 1001 FVTITNNRLGHSKLYINGNLTDQKSILNLGNIHVDDNILFKIVGCND-TRYVGIRYFKIF 1059 

Query: 237 NTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEI- 295 

N Eli +■* IS Y +■ 3 L'KDFvi'GN L-*YNK*i-YY+ N N +• 4- K+S +■ I 
Sbjct: 1060 NMELDKTEIETLYHSEPDSTILKDFWGNYLLYNKKYYLLNLLKPN — MSVTKNSDILNIN 1117 

Query: 29 6 LTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSIN-DDIVRKEDYIYLDFFNLNQEWRV 354 

R Y-H- v +■ N R LY G -i- IIR+- -f-t- ■*■ N D-i- VRK O -5-VH-s- 4- N £vr + 
Sbjct: 1118 RQRGIYSKTNIFSNAR-LYTGVEVIIRKVGSTDTSNTDNFVRKNDTVYINWDGNSEYQL 1176 

Query: 355 YTXXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGI 414 

Sbjct: 1177 YADVSTSAVEKTI KLRRI SNSN — YNSNQMI IMDS I GD-NCTMNFKTN — NGNDI GLLGF 1231 

Query: 415 HRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

K S V7Y K -H- N GC W FX K+ GW E 

Sbjct: 1232 H LNNLVASSWYYKNIRNNTRN — NGCFWSFISKEHGWQE 1268 



tr Q45846 Botulinum neurotoxin type B (Fragment) [BoNT/B] 3 61 

Q4584 6_CLOBO [Clostridium AA 

botulinum] align 

Score = 299 bits (765), Expect = le-79 

Identities = 144/166 (86%), Positives = 155/166 (92%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 
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Sbjct: 1190 E YRLATNASQAGVEKI LSALE I PDVGNLSQWVMKSKNDQGITNKCKM — NLQDNNGNDI 1247 
Query: 410 GLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 
Sbjct: 1248 GFIGFHQFNNIA KLVASNWYNRQIERS — SRTLGCSWEFIPVDDGWGE 1293 



tr Q45851 Neurotoxin type F [bont /f] [Clostridium 1268 AA 

Q45851_9CLOT baratii] align 

Score = 301 bits (771), Expect = 2e-80 

Identities = 179/471 (38%), Positives = 270/471 (57%), Gaps = 32/471 (6%) 

Query: 1 MANKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVE 60 

+ r L YTND IT/I ■* -K- ■tV-K-N ID SGYGH- r 

Sbjct: 824 LVSNTLNNSIPFELSEYTNDKILIHILIRFYKRIIDSSILNMKYENNRFIDSSGYGSNIS 883 

Query: 61 VYDGVEL — NDKNQFKLTSSANSKI RVTQNQNI I FNS VFLDFSVS FWI RI PKYKNDGI QN 118 

+ + -r ++HQb: + 33 S-H- 4-TQN Il+NS + +FSVSFW-rKlPKY N + 
Sbjct: 8 84 INGDIYIYSTNRNQFGIYSSRLSEVNITQNNTIIYNSRYQNFSVSFWVRIPKYNN — LKN 941 

Query: 119 YIHNEYTIINCMKNN-SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWF 177 

-r- -f-NE Y T 1 1 N CM+N N SGWKIS+ N IIWTL D G + -r- F Y DIS + YIK-r-W 

Sbjct: 942 -LNNEYTIINCMRNNNSGWKISLNYNNIIWTLQDTTGNNQKLVFNYTQMIDISDYINKWT 1000 

Query: 17 8 FVTITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIF 236 

FVTI7NN L + +K-KYI.NG L I ->-\- ■:■ + I-:-FK-+ G D T + + +■ -H-YF IF 

Sbjct: 1001 FVTITNNRLGHSKLYINGNLTDQKSILNLGNIHVDDNILFKIVGCND-TRYVGIRYFKIF 1059 

Query: 2 37 NTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEI- 295 

N ST., +■+ IE Y +■ 3 LKDF&7GN L-*YNK-i-YY+ N N +■ K+S +■ I 
Sbjct: 1060 NMELDKTEIETLYHSEPDSTILKDFWGNYLLYNKKYYLLNLLKPN — MSVTKNSDILNIN 1117 

Query: 2 96 LTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSIN-DDIVRKEDYIYLDFFNLNQEWRV 354 

Sbjct: 1118 RQRGIYSKTNIFSNAR-LYTGVEVIIRKVGSTDTSNTDNFVRKNDTVYINWDGNSEYQL 1176 

Query: 355 YTXXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGI 414 

V YN4- Q+ D fC 4- FK r ++I.GL+G 

Sbjct: 1177 YADVSTSAVEKTIKLRRISNSN — YNSNQMI IMDS I GD-NCTMNFKTN — NGNDIGLLGF 1231 

Query: 415 HRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

H ■+- S WY K -H- N GC w FI K+ GW S 

Sbjct: 1232 H LNNLVASSWYYKNIRNNTRN — NGCFWSFISKEHGWQE 1268 



tr Q45846 Botulinum neurotoxin type B (Fragment) [BoNT/B] 361 

Q45846_CLOBO [Clostridium AA 

botulinum] align 

Score = 299 bits (765), Expect = le-79 

Identities = 144/166 (86%), Positives = 155/166 (92%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 
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-j-KVT LKT .V -r P V'.OLS + Y TK+ X La FKKYN S£ R^DNttXilDLSGYGAKV'SVY 
Sbjct: 196 DKYLKTI I PFDLSMYTNNEI LIKI FNKYNSEILNNI I LNLRYRDNNLIDLSGYGAKVEVY 255 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 122 

OGV^LNDK^QFKLTSSA+SKIRVTQNQNTlFNS + fTLDrSVSF^XRIPKY+ND IQNYXHN 
Sbjct: 256 DGVKLNDKNQFKLTSSADSKIRVTQNQNIIFNSMFLDFSVSFWIRIPKYRNDDIQNYIHN 315 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIRED 168 

E Y T 1 1 N C:MKNN3 Gvv K I S I RGN P. 1" T L I D I N GKT K3 V F FEY N I RE D 
Sbjct: 316 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIRED 361 



tr Q45848 Botulinum neurotoxin type B (Fragment) [BoNT/B] 361 

Q45848_CLOBO [Clostridium AA 

botulinum] align 

Score = 298 bits (763), Expect = 2e-79 

Identities = 144/166 (86%), Positives = 154/166 (92%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

Sbjct: 196 DKYLKTI I PFDLSTYTNNE I LIKI FNKYNSEILNNI I LNLRYRDNNLIDLSGYGAKVEVY 255 

Query: 63 DGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN 122 

DC^^LKDK^iQFKLTSSA+SKIRVTQNQNIIFNS + FLDrSVSF^IRIPKY+ND IQNYTRN 
Sbjct: 256 DGVKLNDKNQFKLTSSADSKIRVTQNQNIIFNSMFLDFSVSFWIRIPKYRNDDIQNYIHN 315 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIRED 168 

EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFSYN1RED 
Sbjct: 316 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIRED 361 



sp Q45894 Botulinum neurotoxin type A precursor (EC 3.4.24.69) 

BXA2_CLOBO (BoNT/A) 

(Bontoxilysin A) (BOTOX) [Contains: Botulinum neurotoxin 
A light-chain; Botulinum neurotoxin A heavy-chain] [botA] 
[Clostridium botulinum] 

Score = 297 bits (761), Expect = 3e-79 
Identities = 175/475 (36%), Positives = 259/475 (53%), Gaps = 35/475 (7%) 

Query : 3 NKYLKTIMPFDLSI YTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N h +-.V-T LS Y -K- "J.i+ F -:-Y Y.K + + L.T.DL3 YGAK> -■- 

Sbjct: 841 NNTLSADIPFQLSKYVDNKKLLSTFTEYIKNIVNTSILSIVYKKDDLIDLSRYGAKINIG 900 

Query: 63 DGVELN — DKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 120 

V V * DKNQ KL + +S X V 7>+NS-M- SF^X^-TPKY + + 
Sbjct: 901 DRVYYDSIDKNQIKLINLESSTIEVILKNAIVYNSMYENFSTSFWIKIPKYFS KINL 957 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 180 

Sbjct: 958 NNEYTIINCIENNSGWKVSLNYGEIIWTLQDNKQNIQRWFKYSQMVNISDYINRWIFVT 1017 

Query: 181 ITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

ITNM I: +KIYING+-L I -H- -f A +• -r-X-rFKLDG D + +■! -:-KYF + K 



1295 
AA 

align 
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+KYLKTI+PFDLS+YTN+ ILI++FKKYNSS RY4-DNNLIDL3GYGAKVSVY 
Sbjct: 196 DKYLKTIIPFDLSMYTNNEILIKIFNKYNSEILNNIILNLRYRDNNLIDLSGYGAKVEVY 255 

Query: 63 DGVE LNDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFS VS FWT RI PKYKNDGI QNY IHN 122 

Sbjct: 256 DGVKLNDKNQFKLTSSADSKIRVTQNQNIIFNSMFLDFSVSFWIRIPKYRNDDIQNYIHN 315 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIRED 168 

E Y T 1 1 N CMKNNS GW K I S I RGN t< X I W T L I D I N GKT KS V F FE Y NI RE D 
Sbjct: 316 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIRED 361 



tr Q45848 Botulinum neurotoxin type B (Fragment) [BoNT/B] 361 

Q45848_CLOBO [Clostridium AA 

botulinum] align 

Score = 298 bits (763), Expect = 2e-79 

Identities = 144/166 (86%), Positives = 154/166 (92%) 

Query: 3 NKYLKTIMP FDLSI YTNDT I L I EMFNK YNS EXXXXXXXXXR YKDNNL I DLSGY GAKVEVY 6 2 

+ KYLKTr*PV'DLS YTN4- ILI-+-+ FNKYNSF. R Y -r-DNN L I DLS GY GAKVEVY 

Sbjct: 196 DKYLKTIIPFDLSTYTNNEILIKIFNKYNSEILNNIILNLRYRDNNLIDLSGYGAKVEVY 255 

Query: 63 DGVE LNDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVS FWI RI PKYKNDGI QNY IHN 122 

DGV -r LNDKNQ fTK.liTS SA+ SKI E VTQNQNI I FN 3 + FLDFS V8 FW .V. R 1 P K Y +N D IQNYXHN 
Sbjct: 256 DGVKLNDKNQFKLTSSADSKIRVTQNQNIIFNSMFLDFSVSFWIRIPKYRNDDIQNYIHN 315 

Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIRED 168 

E Y T 1 1 M CMKNNS GW K I S I R GNR 1* I WT L I D I N GKT K 3 V F FE Y N I R Hi D 
Sbjct: 316 EYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIRED 361 



sp Q45894 Botulinum neurotoxin type A precursor (EC 3.4.24.69) 1295 

BXA2_CLOBO (BoNT/A) AA 

(Bontoxilysin A) (BOTOX) [Contains: Botulinum neurotoxin align 
A light-chain; Botulinum neurotoxin A heavy-chain] [botA] 
[Clostridium botulinum] 

Score = 297 bits (761), Expect = 3e-79 

Identities = 175/475 (36%), Positives = 259/475 (53%), Gaps = 35/475 (7%) 

Query: 3 NKYLKTIMP FDLSI YTNDT I LI EMFNKYNSEXXXXXXXXXRYKDNNLI DLSGY GAKVEVY 62 

N L +-PF LS Y -K- L+ r -:-Y YK YGAK4- -:• 

Sbjct: 841 NNTLSADIPFQLSKYVDNKKLLSTFTEYIKNIVNTSILSIVYKKDDLIDLSRYGAKINIG 900 

Query: 63 DGVELN — DKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRI PKYKNDGI QNYI 12 0 

Sbjct; 901 DRVYYDSIDKNQIKLINLESSTIEVILKNAIVYNSMYENFSTSFWIKIPKYFS KINL 957 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 18 0 

■4*NE YT I INC-*- + NN S K + S +■ XIV?TL D + V F+Y* *IS*-YINRW FVT 

Sbjct: 958 NNEYTIINCIENNSGWKVSLNYGEIIWTLQDNKQNIQRWFKYSQMVNISDYINRWIFVT 1017 

Query: 181 ITNN- LNNAKI Y INGKLESNTDIKDIREVIANGE 1 1 FKLDGDIDRTQFIWMKY FS I FNTE 239 

I'TNM I: +KXYIWG+-L I H- A +■ -r-X^FKLDG D «■ +•! -I-KYF+ ->F-r- E 
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Sbjct: 1018 ITNNRLTKSKIYINGRLIDQKPISNLGNIHASNKIMFKLDGCRDPRRYIMIKYFNLFDKE 1077 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK DS 290 

L I-*-* Y QS 5 LKDFtfGN L Y+K YYM N +■ N Y+ + 
Sbjct: 1078 LNEKEIKDLYDSQSNSGILKDFWGNYLQYDKPYYMLNLFDPNKYVDWNIGIRGYMYLKG 1137 

Query: 291 PVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQ 350 

p G -t-f-T + Y LY G KFII-H- ++■ D + IVP. D *Y-h- 14 •> 

Sbjct: 1138 PRGSWTTNIYLNST LYEGTKFI IKKYASGN — EDNIVRNNDRVYINVWKNK 1188 

Query: 351 EWRVYTXXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIG 410 

T ID* -r-K D-+Q •:- -:-D D IG 

Sbjct: 1189 EYRLATNASQAGVEKILSALEIPDVGNLSQVWMKSKDDQGIRNKCKMNLQDNNGND-IG 1247 

Query : 411 LIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFI PKDEGWTE 465 

A'G H + 3 WY +-S-V + + GC-^+FXP D+GW S 

Sbjct: 1248 FIGFHLY DNIAKLVASNWYNRQVGKA — SRTFGCSWEFIPVDDGWGE 1292 



tr Q58GH1 Type A2 botulinum neurotoxin [Clostridium botulinum] 1296 AA 

Q58GHl_CLOBO 

align 

Score = 297 bits (761), Expect = 3e-79 

Identities = 175/475 (36%), Positives = 259/475 (53%), Gaps = 35/475 (7%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N L -fPtf LS Y +-r L+ F -Ky YX +^LIDLS YGAK+ 

Sbjct : 842 NNTLSADIPFQLSKYVDNKKLLSTFTEYIKNIVNTSILSIVYKKDDLIDLSRYGAKINIG 901 

Query: 63 DGVELN — DKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 12 0 

D V -(• DKNQ KL + +-S 1 V I-r+NS-M- -i-FS SFWI-MPKY -h + 
Sbjct: 902 DRVYYDSIDKNQIKLINLESSTIEVILKNAIVYNSMYENFSTSFWIKIPKYFS KINL 958 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 18 0 

4-NEYTIINC-f--:-NKSG^K-r-S-t- IlWxh D ■{■ V F-rY-i- ^IS-i-YIlvTRvif FVT 

Sbjct: 959 NNE YT 1 1 NC I ENNS GWKVS LNY GE 1 1 WT LQDNKQN I QR WFK Y S QMVNI S D Y I NRWI FVT 1018 

Query: 181 ITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

XTNN L i-KIYING-i-L I +•+ + A-r + I+-FKLDG D -H-I + KYF*H-F-«- E 

Sbjct: 1019 ITNNRLTKSKIYINGRLIDQKPISNLGNIHASNKIMFKLDGCRDPRRYIMIKYFNLFDKE 1078 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK DS 290 

Sbjct: 1079 LNEKEIKDLYDSQSNSGILKDFWGNYLQYDKPYYMLNLFDPNKYVDVNNIGIRGYMYLKG 1138 

Query: 291 PVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQ 350 

Sbjct: 1139 PRGSWTTNIYLNST LYEGTKFI IKKYASGN — EDNIVRNNDRVYINVWKNK 1189 

Query: 351 EWRVYTXXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIG 410 

£ + R+- T ID -r +K D-i-Q + -v +-D D IG 

Sbjct: 1190 E YRLATNASQAGVEKI LSALE I PDVGNLSQVWMKSKDDQGI RNKCKMNLQDNNGND- 1 G 1248 

Query: 411 LI GIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFI PKDEGWTE 465 
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Sbjct: 1018 ITNNRLTKSKIYINGRLIDQKPISNLGNIHASNKIMFKLDGCRDPRRYIMIKY FNLFDKE 1077 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK DS 290 

L Y QS 5 LKDFKTGN L Y+K YYM W +■ N Y4- 4 
Sbjct: 107 8 LNEKEIKDLYDSQSNSGILKDFWGNYLQYDKPYYMLNLFDPNKYVDVNNIGIRGYMYLKG 1137 

Query: 291 PVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQ 350 

Sbjct: 1138 PRGSWTTNIYLNST LYEGTKFI IKKYASGN — EDNI VRNNDRVY I NVWKNK 1188 

Query: 351 EWRVYTXXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIG 410 

E4-R4- T I D +■ 4-K DrQ 4- 4. 4-D D IG 

Sbjct: 1189 EYRLATNASQAGVEKILSALEIPDVGNLSQVWMKSKDDQGIRNKCKMNLQDNNGND-IG 1247 

Query: 411 LIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 4 65 

.VG.K 4- 4- 3 WV 4-4-y 4- 4- GC+W+FIP D+G'K E 

Sbjct: 1248 FIGFHLY DNIAKLVASNWYNRQVGKA— SRTFGCSWEFIPVDDGWGE 1292 



tr Q58GH1 Type A2 botulinum neurotoxin [Clostridium botulinum] 12 9 6 AA 

Q58GHl_CLOBO 

align 

Score = 297 bits (761), Expect = 3e-79 

Identities = 175/475 (36%), Positives = 259/475 (53%), Gaps = 35/475 (7%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N L 4-PF LS Y 4-4- L+ F -r¥ YK YGAK+ 4- 

Sbjct : 842 NNTLSADIPFQLSKYVDNKKLLSTFTEYIKNIVNTSILSIVYKKDDLIDLSRYGAKINIG 901 

Query: 63 DGVELN — DKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 12 0 

D V 4- DKNQ KL -f +S I V I4-4-NS4-4- 4-FS 3FWI4-IPKY 4- 4- 4- 
Sb j ct : 902 DRVYYDSIDKNQIKLINLESSTIEVILKNAIVYNSMYENFSTSFWIKIPKYFS KINL 958 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 18 0 

+MHYTIINC-f-i-NNSGWK-5-3^ IIWTL D 4- V F4Y4- 4-134-YINRIm FVT 

Sbjct: 959' NNE YTI INCI ENNS GWKVS LNYGE I IWTLQDNKQNI QRWFKYSQMVNI SDYINRWI FVT 1018 

Query: 181 ITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 23 9 

XTNN L 4-KIVING4-L I 4- + 4- A4- *I*FKLDG D -i-M + KYF4-4-F-+ E 

Sbjct: 1019 ITNNRLTKSKIYINGRLIDQKPISNLGNIHASNKIMFKLDGCRDPRRYIMIKY FNLFDKE 1078 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK : DS 290 

L4-4- Irt Y QS S LKDFWGN L Y + K YYM N +• N Y4- ■+ 
Sbjct: 1079 LNEKEIKDLYDSQSNSGILKDFWGNYLQYDKPYYMLNLFDPNKYVDVNNIGIRGYMYLKG 1138 

Query: 2 91 PVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQ 350 

P G 4-4-T + Y 4-4- LY G Kr.7.'j.'4-4- 4-4- D-r.TVP. D 4-Y+4- N> 

Sbjct: 1139 PRGSWTTNIYLNST LYEGTKFI IKKYASGN — EDNI VRNNDRVY INVWKNK 1189 

Query: 351 EWRVYTXXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIG 410 

E4-R4- T ID 4- 4K D4-Q * -r 4-D D IG 

Sbjct: 1190 E YRLATNASQAGVEKI LSALE I PDVGNLSQVWMKSKDDQGI RNKCKMNLQDNNGND- 1 G 1248 

Query: 411 LIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 4 65 

IG K + +■ S v?Y 4-fV 4- 4- GC4-W4-FIP D4-GW F. 
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Sbjct: 1249 FIGFHLY DNI AKLVASNWYNRQVGKA — SRT FGCSWE FI PVDDGWGE 1293 



tr Q9ZAJ5 BonT protein [bonT] [Clostridium 12 8 0 AA 

Q9ZAJ5_CLOBO botulinum] align 

Score = 281 bits (720), Expect = 2e-74 

Identities = 172/469 (36%), Positives = 255/469 (53%), Gaps = 35/469 (7%) 

Que ry : 6 LKT IMPFDLS I YTNDTI LI EMFNKYNSEXXXXXXXXXRYKDNNLI DLSGYGAKVEVYDGV 65 

L 4- 4-PF+-LS YTND 1LT FN+- 4- RY-M-N TDrSGYG4- + +■ V 

Sbjct: 838 LNS S I PFELSS YTNDKI LI I Y FNRLYKKI KDSS I LDMR YENNKFI DI SGYGSNI S INGNV 897 

Query: 66 EL— NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 123 

4- 4-4-NQF + S £4-4- 4- QN 4- 4-FS4-3FVS4- 4-ft £ 
Sbjct: 898 YIYSTNRNQFGIYSGRLSEVNIAQNNDIIYNSRYQNFSISFWTIPKHYRPMNRN RE 954 

Query: 124 YT 1 1 NCM- KNNS GWK I S I R GNR IIWTLIDINGKTKSVFFEYNIREDISEYINRWFFV 17 9 

YTIiMCM NNSGVSKIS + R R IIWTL D 4- 4- F Y IS4YJN4-W FV 

Sbjct: 955 YTIINCMGNNNSGWKISLRTIRDCEIIWTLQDTSGNKEKLIFRYEELASISDYINKWIFV 1014 

Query: 18 0 TITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNT 238 

TITNN L N-r-MYING L I 4-4- 4*4- 4- I4-FK+- G D T 4-4- 4-4-YF 4-FNT 

Sbjct: 1015 TITNNRLGNSRIYINGNLIVEKSISNLGDIHVSDNILFKIVGCDDET-YVGIRYFKVFNT 1073 

Query: 239 ELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEI-LT 297 

EL +-4- J.X'l Y 4- LKD4-WGN L4-YNK+YY +-FN Kt Yl -i-rS 4- I 

Sbjct: 1074 ELDKTEIETLYSNEPDPSILKDYWGNYLLYNKKYYLFNLLRKDKYI — TRNSGILNINQQ 1131 

Query: 298 RSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSIN-DDIVRKEDYIYLDFFNLNQEWRVYT 356 

R S 4-4-NY4- LY G 4- IIP. 4- 4- N D4- V'RK ,1; Yft 4- 'S+-P.4-Y 

Sbjct: 1132 RGVTGGISVFLNYK-LYEGVEVIIRKNAPIDISNTDNFVRKNDLAYI^AA/■DHGVEYRLYA 1190 

Query: 357 XXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHR 416 

S-r 4-+ I 4- 4- 4-C + 4-4- S IGL4-G H 

Sbjct: 1191 DISITKSEKIIKLIRTSNPNDSLGQIIVM DSIGNNCTMNFQNNDGS — NIGLLGFH- 1244 

Query: 417 FYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

D S WY 4-4-R . GC W FI K4- GVT E 

Sbjct: 1245 SDDLVAS SWYYNHIRRN--TSSNGCFWSFISKEHGWKE 1280 



tr Q57236 BoNT/F (Neurotoxin type F) [bont/f] [Clostridium 1278 

Q5723 6_CLOBO botulinum] AA 

align 

Score = 281 bits (718), Expect = 3e-74 

Identities = 166/465 (35%), Positives = 254/465 (53%), Gaps = 30/465 (6%) 

Query : 6 LKTIMPFDLS I YTNDTI LIEMFNKYNSEXXXXXXXXXRYKDNNLI DLSGYGAKVEVYDGV 65 

L 4-PF4-LS YTND ILI FNK 4- RY4-4-N H'H*SGYG4- 4- 4- V 

Sbjct: 838 LNNS I PFELSS YTNDKI LI LY FNKLYKKI KDNS I LDMRYENNKFI DI SGYGSNI S INGDV 897 

Query: 66 EL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 123 

4- 4- +NQF 4- S3 S4-4- 4- QN 4-II+N 4- 4-FS + SFS4-RIPKY N + 4-4-NE 
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Sbjct: 1249 FIGFHLY DNIAKLVASNWYNRQVGKA — SRTFGCSWEFI PVDDGWGE 1293 



tr Q9ZAJ5 BonT protein [bonT] [Clostridium 1280 AA 

Q9ZAJ5_CLOBO botulinum] align 

Score = 281 bits (720), Expect = 2e-74 

Identities = 172/469 (36%), Positives = 255/469 (53%), Gaps = 35/469 (7%) 

Query : 6 LKT IMP FDLS I YTNDT I LI EMFNKYNS EXXXXXXXXXR YKDNNLI DLS GY GAKVE VYDGV 65 

L -i-PF^LS YTNP ILX FN+- 4- R'V +■ 4N IDtSGYG*:* +■ V 

Sbjct: 838 LNSSIPFELSSYTNDKILIIYFNRLYKKIKDSSILDMRYENNKFIDISGYGSNISINGNV 897 

Query: 66 EL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 123 

-r + S S++ + QN -fll+NS + +?$+S'Wi+ IPK4- 4-N F. 
Sbjct: 898 YIYSTNRNQFGIYSGRLSEVNIAQNNDIIYNSRYQNFSISFWVTIPKHYRPMNRN RE 954 

Query: 12 4 YTI I NCM-KNNS GWKI S I RGNR 1 IWTLIDINGKTKSVFFEYNIREDISEYINRWFFV 179 

YTIIMCM NNSGVSKIS + R K IIWTL D + G F Y IS+YIN+W FV 

Sbjct: 955 YTIINCMGNNNSGWKISLRTIRDCEIIWTLQDTSGNKEKLIFRYEELASISDYINKWIFV 1014 

Query: 18 0 TITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNT 238 

TITNN L N-H-IYING L I -i-i- -H- 4- I + FK+- GOT 4-4- -H-YF 4-FN7 

Sbjct:. 1015 TITNNRLGNSRIYINGNLIVEKSISNLGDIHVSDNILFKIVGCDDET-YVGIRYFKVFNT 1073 

Query: 239 ELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEI-LT 297 

SL +■+ IE Y 4- LKD-i-WGN L+YNK+YY +-FN Kr VI s -f- t 

Sbjct: 1074 ELDKTE IETLYSNE PDPS I LKDYWGNYLLYNKKY YLFNLLRKDKY I — TRNSGILNINQQ 1131 

Query: 298 RSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSIN-DDIVRKEDYIYLDFFNLNQEWRVYT 356 

R S 4---NY+ LV G 4- I.T.R4- N IjH- VRK D Yit •:• E+-R4-Y 

Sbjct: 1132 RGVTGGISVFLNYK-LYEGVEVIIRKNAPIDISNTDNFVRKNDLAYINWDHGVEYRLYA 1190 

Query: 357 XXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHR 416 

S+ 4-4- A' 4- + 4-C + F4- 4-4- S IGL4-G H 
Sbjct: 1191 DISITKSEKIIKLIRTSNPNDSLGQIIVM DS I GNNCTMNFQNNDGS - -NI GLLGFH- 1244 

Query: 417 FYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

D S WY + + R GC W FX K+- E 

Sbjct: 1245 S DDLVAS SWY YNHI RRN — TSSNGCFWSFISKEHGWKE 12 8 0 



tr Q57236 BoNT/F (Neurotoxin type F) [bont/f] [Clostridium 1278 

Q5 7 2 3 6_CLOBO botulinum] AA 

align 

Score = 281 bits (718), Expect = 3e-74 

Identities = 166/465 (35%), Positives = 254/465 (53%), Gaps = 30/465 (6%) 

Query: 6 LKTIMPFDLS I YTNDTI LIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV 65 

L 4-PF4-LS Y'TND ILI FNK 4- RY4-4-N ID-i-SGYG* 4- -r V 

Sbjct: 838 LNNSIPFELSSYTNDKILILYFNKLYKKIKDNSILDMRYENNKFIDISGYGSNISINGDV 897 

Query: 66 EL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 123 

•:■ <■ +NQF 4- SS S4-4- <■ QN -MI+N 4- 4-FS + SFW4-RIPKY N 4- 4-4-NE 
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Sbjct: 898 YIYSTNRNQFGIYSSKPSEWIAQNNDIIYNGRYQNFSISFWRIPKYFN KVNLNNE 954 

Query: 124 YTIINCMKNN-SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

YTII+C++NN SGWKIS-r- N+IiWTL D G + F Y IS+YIN-H? FVTIT 

Sbjct: 955 YTIIDCIRNNNSGWKISLNYNKIIWTLQDTAGNNQKLVFNYTQMISISDYINKWIFVTIT 1014 

Query: 183 NN- LNNAKI Y I NGKLE SNTD I KD I REV I ANGE 1 1 FKLDGDI DRTQ FI WMKY FS I FNTELS 241 

Sbjct: 1015 NNRLGNSRI Y INGNLIDEKS I SNLGDI HVSDNI LFKIVGCND-TRYVGIRYFKVFDTELG 1073 

Query: 242 QSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKY 301 

xV, Y -t- LKDFWGN L+YNK YY> N +■ I + + -:■ R Y 

Sbjct: 1074 KTEIETLYSDEPDPSILKDFWGNYLLYNKRYYLLNLLRTDKSI-TQNSNFLNINQQRGVY 1132 

Query: 302 NQNSKYINYRDLYIGEKFIIRRKSNSQSIN-DDIVRKEDYIYLDFFNLNQEWRVYTXXXX 360 

t + 4- jN R L? G + .T..T.R4- N D+ VRK 1; Y++ 4- + Y 

Sbjct: 1133 QKPNIFSNTR-LYTGVEVIIRKNGSTDISNTDNFVRKNDLAYINWDRDVEYRLYADISI 1191 

Query: 361 XXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYES 420 

I -r + + C F-i- ■+ 4- IGL*G li 
Sbjct: 1192 AKPEKIIKLIRTSNSNNSLGQIIVM DS I GNNCTMNFQNN — NGGNI GLLGFH 1241 

Query: 421 GIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

+ S WY ++■+■ GO W FI K* G¥ E 

Sbjct: 1242 SNNLVASSWYYNNIRKN — TSSNGCFWSFISKEHGWQE 1277 



sp P30996 Botulinum neurotoxin type F precursor (EC 3.4.24.69) 1274 
BXF_CLOBO (BoNT/F) AA 

(Bontoxilysin F) [botF] [Clostridium botulinum] align 



Score = 278 bits (712), Expect = le-73 

Identities = 171/474 (36%), Positives = 255/474 (53%), Gaps = 50/474 (10%) 

Query : 6 LKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV 65 

L -i- -l-PF-KUS YTND ILI FN+- -\- RY-M-N ID + SGYG-S- <■ * ' V 

Sbjct: 837 LNSSIPFELSSYTNDKILIIYFNRLYKKIKDSSILDMRYENNKFIDISGYGSNISING^rV 896 

Query: 66 EL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 123 

■«• -H-NQF -tS S + + -r QN *II-f-NS ■«■ * ■ F S •: • S FW + R I F Iv v N E 
Sbjct: 897 YIYSTNRNQFGIYNSRLSEVNIAQNNDIIYNSRYQNFSISFWVRIPKHYKPMNHN RE 953 

Query: 124 YTIINCM-KNNSGWKISIRGNR IIWTLIDINGKTKSVFFEYNIREDISEYINRWFFV 179 

V'TIXNCM NtfSGWKIS*.?. R ITWTX: D *G +■++• F Y 7.3 YINi-M* FV 

Sbjct: 954 YT 1 1 NCMGNNNS GWKI S LRTVRDCE I IWTLQDTS GNKENLI FRYE E LNR I SNY INKWI FV 1013 

Query: 18 0 TITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNT 23 8 

Tl'TNW L L I +-r ++ + I.+FK-*- G D T +-r ++YS* +FN'T 

Sbjct: 1014 TITNNRLGNSRIYINGNLIVEKSISNLGDIHVSDNILFKIVGCDDET-YVGIRYFKVFNT 1072 

Query: 239 ELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTR 298 

EL -H- IE Y -!■ LK*+WGN L+YNK+YY+-FN K+- YI L *S I * 

Sbjct: 1073 ELDKTEIETLYSNEPDPSILKNYWGNYLLYNKKYYLFNLLRKDKYITL — NSGILNINQQ 1130 

Query: 299 SKYNQNSKYINYRDLYIGEKFIIRRKSNSQSIN-DDIVRKEDYIYLDFFNLNQEWRVYTX 357 

H- S 4--f*NYH- LY G •■• IIR4- N D-r VRK D Y+ + E+R4-Y 
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Sbjct : 898 YIYSTNRNQFGIYSSKPSEVNIAQNNDIIYNGRYQNFSISFWVRIPKYFN KVNLNNE 954 

Query: 124 YTIINCMKNN-SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

+ SGWKIS--- K+IIwTL D G + F Y IS+YIN-H? FVTIT 

Sbjct : 955 YT 1 1 DCI RNNNS GWKI S LNYNKI IWTLQDTAGNNQKLVFNYTQMI S I SDY INKWI FVT I T 1014 

Query: 183 NN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELS 241 

NN L N-i-MYING L I •:•»■ ■+ + ■*■ G D T-K-i- -M*YF -r-F-rTEL 

Sbjct: 1015 NNRLGNSRIYINGNLIDEKSISNLGDIHVSDNILFKIVGCND-TRYVGIRYFKVFDTELG 1073 

Query: 242 QSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKY 301 

Sbjct: 1074 KTE IETLYSDE PDPS I LKDFWGNYLLYNKRY YLLNLLRTDKS I -TQNSNFLNINQQRGVY 1132 

Query: 302 NQNSKYINYRDLYIGEKFIIRRKSNSQSIN-DDIVRKEDYIYLDFFNLNQEWRVYTXXXX 360 

-r -r + N R XjY g + I.T.K+ ++ N D+ VRK D Ytt 4- + E-rK+Y 
Sbjct: 1133 QKPNIFSNTR-LYTGVEVIIRKNGSTDISNTDNFVRKNDLAYINWDRDVEYRLYADISI 1191 

Query: 361 XXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYES 42 0 

S-rS-v I * +■ -+C + F-r ■+ + XGL+-G H 
Sbjct: 1192 AKPEKIIKLIRTSNSNNSLGQIIVM DS I GNNCTMNFQNN — NGGNI GLLGFH 1241 

Query: 421 GIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

+ S ViiY ++■*- GC <A? FX K+ G¥ E 

Sbjct: 1242 SNNLVASSWYYNNIRKN — TSSNGCFWSFISKEHGWQE 1277 



sp P30996 Botulinum neurotoxin type F precursor (EC 3.4.24.69) 1274 

BXF_CLOBO (BoNT/F) AA 

(Bontoxilysin F) [botF] [Clostridium botulinum] align 

Score = 278 bits (712), Expect = le-73 

Identities = 171/474 (36%), Positives = 255/474 (53%), Gaps = 50/474 (10%) 

Query : 6 LKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV 65 

L -:■ H-PF+-LS YTND TLX FN* -r RY-M-N XD + SGYG-r + V 

Sbjct: 837 LNS S I PFELSS YTNDKI LI I Y FNRLYKKI KDS S I LDMRYENNKFI DI SGYGSNI S INGNV 896 

Query: 66 EL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 123 

+ -H-NQF +■ -f-3 S + -f- QN +II-r-N3 + *F3*SFW + P.IFK-i- M E 

Sbjct: 897 YIYSTNRNQFGIYNSRLSEVNIAQNNDIIYNSRYQNFSISFWRIPKHYKPMNHN RE 953 

Query: 124 YTIINCM-KNNSGWKISIRGNR IIWTLIDINGKTKSVFFEYNIREDISEYINRWFFV 179 

YTTTNCM NNSGWKXS-r-? R XXWTL D *G +■++■ F Y 13 YXN'-M* FV 

Sbjct: 954 YTIINCMGNNNSGWKISLRTVRDCEIIWTLQDTSGNKENLIFRYEELNRISNYINKWIFV 1013 

Query: 18 0 TITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNT 238 

TITNN X. N^-rXV'XNG L !'-*-+++ + I+FK.+ G O T +-r ++YF +FNT 

Sbjct: 1014 TITNNRLGNSRIYINGNLIVEKSISNLGDIHVSDNILFKIVGCDDET-YVGIRYFKVFNT 1072 

Query: 23 9 ELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTR 298 

EL -M- IE Y LK-i-i-WGN L+YNK+YY+FM K+- YI L +-S -i- X ->• 

Sbjct: 1073 ELDKTEIETLYSNEPDPSILKNYWGNYLLYNKKYYLFNLLRKDKYITL — NSGILNINQQ 1130 

Query: 299 SKYNQNSKYINYRDLYIGEKFIIRRKSNSQSIN-DDIVRKEDYIYLDFFNLNQEWRVYTX 357 

H* S -J-r-NYH- LY G IIP> N X-H* VRK D + •:• E + P.4-Y 
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Sbjct: 1131 RGVTEGSVFLNYK-LYEGVEVIIRKNGPIDISNTDNFVRKNDLAYINWDRGVEYRLYAD 1189 
Query: 358 XXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTY SCQLLFKKDEESTDEIGL 411 

5+ ++ T ■:• + Q +C + F + •■• S 1GL 

Sbjct: 1190 TK SEKEKI IRTSNLNDSLGQI IVMDSIGNNCTMNFQNNNGS — NIGL 1234 

Query: 412 IGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

+ G H + 3 wY ++R GO W I K+ Gw 3 

Sbjct: 1235 LGFH SNNLVAS SWY YNNI RRN — TSSNGCFWSSISKENGWKE 1274 



sp Q00496 Botulinum neurotoxin type E precursor (EC 3.4.24.69) 1250 
BXE_CLOBO (BoNT/E) AA 

(Bontoxilysin E) [Clostridium botulinum] align 

Score = 273 bits (699), Expect = 4e-72 

Identities = 163/469 (34%), Positives = 250/469 (52%), Gaps = 36/469 (7%) 

Query: 1 MANKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVE 60 

M L +PF IS YT+D I LI FNK+ PYK++ +.1; SGY + + 

Sbjct : 813 MVTDTLNNSIPFKLSSYTDDKILISYFNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNIN 8 72 

Query:' 61 VYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVSFWIRI PKYKNDGIQN 118 

+ V +KKOF + -:- S+ + QN 11™+ +■ +F3+SFtf+P.l*P Y % + 

Sbjct: 873 INGDVYKYPTNKNQFGIYNDKLSEVNISQNDYIIYDNKYKNFSISFWVRIPNYDNKIVN- 931 

Query: 119 YIHNEYTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWF 177 

+ +NEYTIINCM+ NNSGWK+S+ N IIv?T D G + ■+ F Y IS+YXN+K 
Sbjct : 932 - VNNE YT 1 1 NCMRDNNS GWKVS LNHNE 1 1 WT FEDNRGI NQKLAFNYGNANGI S DY I NKWI 990 

Query: 17 8 FVTITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIF 236 

VVTITNr L -i-+K+y.TNG L I ++ +■ -i- I + + T++X ++YF+IF 

Sbjct: 991 FVTITNDRLGDSKLYINGNLIDQKSILNLGNIHVSDNILFKIV-NCSYTRYIGIRYFNIF 1049 

Query: 237 NTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEIL 296 

+ EX) It Y + r LKDFVIGN L+Y+K3S V Y> N N++X +KDS 
Sbjct: 1050 DKELDETEIQTLYSNEPNTNILKDFWGNYLLYDKEYYLLNVLKPNNFIDRRKDS 1103 

Query: 2 97 TRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYT 35 6 

T 8 N S + LY G K I+P +NS S ND++VRK D +Y++F + + ++ 

Sbjct: 1104 TLSINNIRSTILL7\NRLYSGIKVKIQRVNNS-STNDNLVRKNDQVYINF — VASKTHLFP 1160 

Query: 357 XXXXXXXXXXXXXAPI SDSDE FYNTI QI KE YDEQPTYSCQLLFKKDEESTDE I GLI GI HR 416 

IS 3 +N + + +C + FK + + + IGL+G 

Sbjct: 1161 L Y ADTATTNKE KT I K I S S S GNR FNQVWM NSVGNCTMNFKNN — NGNNI GLLGFK- 1213 

Query: 417 FYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

D S WY + + + GC V? FX + +■ GW E 

Sbjct: 1214 : ADTWASTWYYTHM — RDHTNSNGCFWNFISEEHGWQE 1249 



tr Q9K395 Type E botulinum toxin [bont/E] [Clostridium butyricum] 1251 AA 

Q9K395_CLOBU 

align 
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Sbjct: 1131 RGVTEGSVFLNYK-LYEGVEVIIRKNGPIDISNTDNFVRKNDLAYINWDRGVEYRLYAD 1189 

Query: 358 XXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTY SCQLLFKKDEESTDEIGL 411 

-i-r T -i- + Q -i-C + 5M- -:- S t I'GL 

Sbjct: 1190 TK SEKEKIIRTSNLNDSLGQIIVMDSIGNNCTMNFQNNNGS — NIGL 1234 

Query: 412 IGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

\-G H •+ S WY -i-i-R GC W I I<+ Gvf 5 

Sbjct: 1235 LGFH SNNLVASSWYYNNIRRN — TSSNGCFWSSISKENGWKE 1274 



sp Q00496 Botulinum neurotoxin type E precursor (EC 3.4.24.69) 1250 
BXE_CLOBO (BoNT/E) AA 

(Bontoxilysin E) [Clostridium botulinum] align 

Score = 273 bits (699), Expect = 4e-72 

Identities = 163/469 (34%), Positives = 250/469 (52%), Gaps = 36/469 (7%) 

Query : 1 MANKY LKT IMP FDLS I YTNDT I LI EMFNKYNS EXXXXXXXXXRYKDNNLI DLS GY GAKVE 60 

M ;.; L.V. Y7:-KD XLI F.NK+ i>YK+-f +i; SGY + + 

Sbjct: 813 MVTDTLNNSIPFKLSSYTDDKILISYFNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNIN 872 

Query: 61 VYDGVEL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQN 118 

+ V -t-KNOF + -:■ S++ -i-rQN II-MH- +F3*rSFtf*RIP Y N * 

Sbjct: 873 INGDVYKYPTNKNQFGIYNDKLSEVNISQNDYIIYDNKYKNFSISFWVRIPNYDNKIVN- 931 

Query: 119 YIHNEYTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWF 177 

•<-*NEYTTINCM4- NNSGBTK+S-i- N IIv?T D G *:■ F Y IS-J-YIN-tVf 
Sbjct: 932 -VNNEYTIINCMRDNNSGWKVSLNHNEIIWTFEDNRGINQKLAFNYGNANGISDYINKWI 990 

Query: 17 8 FVTITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIF 236 

V'VTITNr L -H-K+Y.ING L 1 -H- +■ -:- X t?Z-\- + 'f'-r-i-I ••!- r YF i 'LF 

Sbjct: 991 FVTITNDRLGDSKLYINGNLIDQKSILNLGNIHVSDNILFKIV-NCSYTRYIGIRYFNIF 1049 

Query: 237 NT ELSQSNIEERYKIQSYSEY LKD FWGN P LMY NKE Y YMFNAGNKNS Y I K LKKD S P VGE I L 2 96 

■i- EL -r-i- I v v; .:. ■+ LKDFWGN L-i-Y-i-KE Y Y-t- N JW-I -+KD25 
Sbjct: 1050 DKELDETEIQTLYSNEPNTNILKDFWGNYLLYDKEYYLL^A/'LKPNNFIDRRKDS 1103 

Query: 297 TRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYT 356 

T 3 N S + LY G K I+E +NS S ND++VRK i; +Y++.¥ ! + * 
Sbjct: 1104 TLS I NNI RST I LLANRLYS GI KVKI QRVNNS - STNDNLVRKNDQVY INF — VASKTHLFP 1160 

Query: 357 XXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHR 416 

IS 3 *N -•• -r -+C + EK + + -r IGL+G 

Sbjct: 1161 LYADTATTNKEKT I KI S S S GNRFNQVWM NSVGNCTMNFKNN — NGNNI GLLGFK- 1213 

Query: 417 FYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 4 65 

D S •* +■ -I- GC W FX + •> GrW S 

Sbjct: 1214 ADTWASTWYYTHM — RDHTNSNGCFWNFISEEHGWQE 1249 



tr Q9K395 Type E botulinum toxin [bont/E] [Clostridium butyricum] 1251 AA 

Q9K395_CLOBU 

align 
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Score = 267 bits (683), Expect = 3e-70 

Identities = 159/464 (34%), Positives = 247/464 (52%), Gaps = 36/464 (7%) 

Query: 6 LKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV 65 

+PF LS VT4-D xhX. P.YK+*r +0 SGY + + -r 

Sbjct : 819 LNNSIPFKLSSYTDDKILISYFNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNININGEI 878 

Query: 66 EL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 123 

Sbjct : 879 FIYPTNKNQFTIFNSKPSEWISQNDYIIYDNKYKNFSISFWVRIPNYDNKIVN — INNE 936 

Query: 124 YTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

Sbjct: 937 YTIINCMRDNNSGWKVSLNHNEIIWTLQDNARINQKLVFKYGNANGISDYINKWIFVTIT 996 

Query: 183 NN- LNNAKI Y I NGKLE SNTDI KDI REVIANGE 1 1 FKLDGDI DRTQ FI WMKY FS I FNTE LS 241 

Sbjct: 997 NDRLGDSKLYINGHLIDQKS I LNLGNI HVSDNI LFKI V-NCS YTRY I GI RYFNI FDKELD 1055 

Query: 242 QSNIEERYKIQSYSEYLKDFWGNPLiMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKY 301 

X+ Y 4- + LKDFWGN L+Y+K Y x + N +KDS T S 

Sbjct: 1056 ETEIQTLYSNE PNTNILKDFWGNYLLYDKGYYLLNVLKPNNFIDRRKDS TLSIN 1109 

Query: 302 NQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXX 361 

N S + LY G K I+R K S ND VRK D ■+ + H-Y 

Sbjct: 1110 NIRSTILLANRLYSGIKVKIQR-VNDSSTNDRFVRKNDQVYINYISNSSSYSLYADTNTT 1168 

Query: 362 XXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESG 421 

+ 3 -i- F + -:• +C + FK + +■ -r IGL+'G 
Sbjct: 1169 DKEKTIKSS — S S GNR FNQWVMNS VGN NCTMNFKNN — NGNNI GLLGFK 1214 

Query: 422 IVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

D S VfY -v * + GC Xv FI ++ GS7 E 

Sbjct: 1215 ADTWASTWYYTHM— RDHTNSNGCFWNFISEEHGWQE 12 50 



sp P30995 Botulinum neurotoxin type E precursor (EC 3.4.24.69) 1250 

BXE_CLOBU (BoNT/E) AA 

(Bontoxilysin E) [Clostridium butyricum] align 

Score = 266 bits (680), Expect = 7e-70 

Identities = 161/464 (34%), Positives = 248/464 (52%), Gaps = 36/464 (7%) 

Query: 6 LKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV 65 

L i-PF LS YT+D ILI FNK4- RYK-K- SGY -i- <■ V 

Sbjct: 818 LNNSIPFKLSSYTDDKILISYFNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNININGDV 877 

Query: 66 EL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 123 

^•KNQF +• S+ + ■+ *F^SFW*RIP Y N ++N V E 

Sbjct: 87 8 YKY PTNKNQFGI YNDKLSEVNI SQNDY 1 1 YDNKYKNFS I S FWVRI PNYDNKI VN — VNNE 935 

Query: 124 YTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

YTIINCMt- NNSGWK+S-t- M I.T.WTL D -rG + £* Y IS+YIN+W FV'TIT 

Sbjct: 936 YTIINCMRDNNSGWKVSLNHNEIIWTLQDNSGINQKLAFNYGNANGISDYINKWIFVTIT 995 

Query: 183 NN- LNNAKI YINGKLESNTDIKDIREVIANGE I I FKLDGDI DRTQFIWMKYFS I FNTELS 241 
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Score = 267 bits (683), Expect = 3e-70 

Identities = 159/464 (34%), Positives = 247/464 (52%), Gaps = 36/464 (7%) 

Query: 6 LKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV 65 

h +V-5' IS YT+D TLX. FNK+ RYK++ +D 8GY + + -f -r 

Sbjct: 819 LNNSIPFKLSSYTDDKILISYFNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNININGEI 878 

Query: 66 EL — NDKNQFKLTSSANSKI RVTQNQNI I FNSVFLDFSVS FWI RI PKYKNDGIQNY I HNE 123 

Sbjct: 879 FIYPTNKNQFTIFNSKPSEVNISQNDYIIYDNKYKNFSISFWVRIPNYDNKIVN — INNE 936 

Query: 12 4 YTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

YTIIKCM+- NNSGTCK + S-;- N IIwTL D -i- + F+-Y IS+YIN-H? FVTIT 

Sbjct: 937 YTIINCMRDNNSGWKVSLNHNEIIWTLQDNARINQKLVFKYGNANGISDYINKWIFVTIT 996 

Query: 183 NN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELS 241 

Sbjct: 997 NDRLGDSKLYINGHLIDQKSILNLGNIHVSDNILFKIV-NCSYTRYIGIRYFNIFDKELD 1055 

Query: 242 QSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKY 301 

Sbjct: 1056 ETEIQTLYSNEPNTNILKDFWGNYLLYDKGYYLLNVLKPNNFIDRRKDS TLSIN 1109 

Query: 302 NQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXX 361 

K S + LY G K X+K N S ND VRK D + * * + Y 

Sbjct: 1110 NIRSTILLANRLYSGIKVKIQR-VNDSSTNDRFVRKNDQVYINYISNSSSYSLYADTNTT 1168 

Query: 362 XXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESG 421 

•f 3 •» F + -■- +C + FK + ■*■ -i- IGL+-G 
Sbjct: 1169 DKEKTIKSS — SSGNRFNQVWMNSVGN NCTMNFKNN — NGNNI GLLGFK 1214 

Query: 422 IVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

D S -v + + GC v; FX •!-■:- Gtf E 

Sbjct: 1215 ADTWASTWYYTHM — RDHTNSNGCFWNFISEEHGWQE 1250 



S P P30995 Botulinum neurotoxin type E precursor (EC 3.4.24.69) 1250 
BXE_CLOBU (BoNT/E) AA 

(Bontoxilysin E) [Clostridium butyricum] align 



Score = 266 bits (680), Expect = 7e-70 

Identities = 161/464 (34%), Positives = 248/464 (52%), Gaps = 36/464 (7%) 

Query: 6 LKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV 65 

L +PF LS YT+D TLX ■ RYK-H- *D SGY -v -t v 

Sbjct: 818 LNNSIPFKLSSYTDDKILISYFNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNININGDV 877 

Query: 66 EL — NDKNQFKLTSSANSKI RVTQNQNI I FNSVFLDFSVS FWI R I PKYKNDGIQNY I HNE 123 

Sbjct: 878 YKY PTNKNQFGI YNDKLSE VNI SQNDYI I YDNKYKNFS I S FWVRI PNYDNKI VN — VNNE 935 

Query: 12 4 YTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

YTXI.NCM-i- N IITCTL D -f-G + + F V IS+YIN+W FVTIT 

Sbjct: 936 YTI I NCMRDNNS GWKVS LNHNE 1 1 WTLQDNS GI NQKLAFN Y GNANGI S D Y I NKWI FVT IT 995 

Query: 18 3 NN-LNNAKI Y INGKLESNTDIKDI REVIANGE 1 1 FKLDGDI DRTQFIWMKY FS I FNTELS 241 
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Sbjct: 996 NDRLGDSKLYINGNLI DKKSI LNLGNI HVSDNI LFKI -VNCS YTRYI GI RYFNI FDKELD 1054 

Query: 242 QSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKY 301 

Sbjct: 1055 ETEIQTLYNNEPNANILKDFWGNYLLYDKEYYLLNVLKPNNFINRRTDS TLSIN 1108 

Query: 302 NQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXX 361 

N 3 ■:- LY G K I+fc H-KS S Nl>M*VRK D tY^F ■* + 

Sbjct: 1109 NI RST I LLANRLYS GI KVKI QRVNNS - STNDNLVRKNDQVY INF — VASKTHLLPLYADT 1165 

Query: 362 XXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESG 421 

IS S -:-N + + 4-C FK -J- •!■ -f IGL-i-3 
Sbjct: 1166 ATTNKE KT I KI S S S GNR FNQVWM NSVGNCTMNFKNN — NGNNIGLLGFK 1213 

Query: 422 IVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

X) S WY v G W FI GW E 

Sbjct: 1214 ADTWASTWYYTHMRDNTNS — NGFFWNFISEEHGWQE 1249 



tr Q9FAR6 Type E botulinum toxin [bont/E] [Clostridium butyricum] 1255 AA 

Q9FAR6_CLOBU 

align 

Score = 266 bits (679), Expect = 9e-70 

Identities = 161/464 (34%), Positives = 248/464 (52%), Gaps = 35/464 (7%) 

Query: 6 LKTIMPFDLS I YTNDT I LI EMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV 65 

L I:S VT-I-D X'Ll FNK+ PYK.-1-r +D SGY +■ * ■•- V 

Sbjct: 822 LNNSIPFKLSSYTDDKILISYFNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNININGDV 881 

Query: 66 EL — NDKNQFKLTS SANS KI RVTQNQNI I FNS VFLD FS VS FWI R I PKYKNDGI QNY I HNE 123 

+KNOF + + S-5-- s- -f-fQN XX+-T-+ + +FS tf-HVXP Y N + ++NE 
Sbjct: 882 YKYPTNKNQFGIYNDKLSEVNISQNDYIIYDNKYKNFSISFWVRIPNYDNKIVN — VNNE 939 

Query: 12 4 YTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

YTIIKCM* N XXWTL D + G -•- + F Y IS+YINH-W FVTIT 

Sbjct: 94 0 YTI INCMRDNNSGWKVSLNHNE I IWTLQDNSGINQKLAFNYGNANGISDYINKWI FVTIT 9 99 

Query: 183 NN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELS 2 41 

N<- L -H-K+YINS L I -i-r + •:• I-+FK+ -r T-H-I -l-t-Y tt+1 sp.i. 13 t, 

Sbjct: 1000 NDRLGDSKLY INGNLI DKKS I LNLGNI HVSDNI LFKI -VNCS YTRYI GI RY FNI FDKE LD 1058 

Query: 242 QSNI EERYKI QS YSE YLKDFWGNPLMYNKE Y YMFNAGNKNS YI KLKKDS PVGE I LTRSKY 301 

*K- 1 + Y •:• <• LKDFWGN L-r-Y-i-KEYY**- N N-K-I <■ DS T 3 

Sbjct: 1059 ETEIQTLYNNEPNANILKDFWGNYLLYDKEYYLLNVLKPNNFINRRTDS TLSIN 1112 

Query: 302 NQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXX 361 

N S •:- LY G K T.+R -i-NS S NEHH-V'RK D -i-YftF -r- v + 

Sbjct: 1113 NI RST I LLANRLYS GI KVKI QRVNNS - STNDNLVRKNDQVY INF — VASKTHLLPLYADT 1169 

Query: 362 XXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESG 421 

IS S + -r +C + FK + -s- + IGL*G 
Sbjct: 117 0 ATTNKE KT I KI S S S GNR FNQVWM NSVGNNCTMNFKNN — NGNNIGLLGFK 1218 

Query: 422 I VFEEYKDYFCI SKWYLKEVKRKPYNLKLGCNWQFI PKDEGWTE 465 
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N+ L -r-rK+YX.NG ;.; I 4-4- 4- + I + FK+ 4- T++I ++YF+.Va> £L 

Sbjct: 996 NDRLGDSKLYINGNLIDKKSILNLGNIHVSDNILFKI-WCSYTRYIGIRYFNIFDKELD 1054 

Query: 242 QSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKY 301 

+*r X+ Y 4- 4- LKDFKG*; L4-Y4-K&YY4- N N4-4-I + DS T S 

Sbjct: 1055 ETEIQTLYNNE PNANILKDFWGNYLLYDKEYYLLNVLKPNNFINRRTDS TLSIN 1108 

Query: 302 NQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXX 361 

K G 4- LY G K I4R 4-KS 5 NLVrfVRK D -vY**? .:. 4 + 

Sbjct: 1109 NIRSTILLANRLYSGIKVKIQRVNNS-STNDNLVRKNDQVYINF — VASKTHLLPLYADT 1165 

Query: 362 XXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESG 421 

IS S 4-N 4- * 4-C 4- FK 4- 4- 4- IGL-i-G 
Sbjct: 1166 ATTNKE KT I K I S S S GNR FNQ WVM NSVGNCTMNFKNN — NGNNIGLLGFK 1213 

Query: 422 IVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

D S WY +-4- r G W if\T. 4-4- E 

Sbjct: 1214 ADTWASTWYYTHMRDNTNS — NGFFWNFISEEHGWQE 1249 



tr Q9FAR6 Type E botulinum toxin [bont/E] [Clostridium butyricum] 1255 AA 

Q9FAR6_CLOBU 

align 

Score = 266 bits (679), Expect = 9e-70 

Identities = 161/464 (34%), Positives = 248/464 (52%), Gaps = 35/464 (7%) 

Query: 6 LKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV 65 

L 4-?v LS YT-f-D ILJ. RIK4- EYK4-* 4D SGY *■ 4- 4- V 

Sbjct: 822 LNNSIPFKLSSYTDDKILISYFNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNININGDV 881 

Query: 66 EL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 123 

-rK-sQV 4- -f S4-4- 4-rQN 1" A 4-4-4- 4- 4-FS4-SFtf 4-RI p V N 4- 4-4-*;E 

Sbjct: 8 82 YKY PTNKNQFGI YNDKLSEVNI SQNDYI I YDNKYKNFS I S FWVRI PNYDNKI VN — VNNE 939 

Query: 124 YTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

YTXIKCM4- MNS*3WK4-S4- N Il'WTL D -+-G 4- 4- F Y I34-YIN4-W FVTIT 

Sbjct: 940 YTIINCMRDNNSGWKVSLNHNEIIWTLQDNSGINQKLAFNYGNANGISDYINKWIFVTIT 999 

Query: 183 NN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELS 241 

N<- L 4-4-K4-YING L I 4-4- + 4- I + FK4- 4- T4-4-I 4- + YF4-IF4- EL 

Sbjct: 1000 NDRLGDSKLYINGNLIDKKSILNLGNIHVSDNILFKI-VNCSYTRYIGIRYFNIFDKELD 1058 

Query: 2 42 QSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKY 301 

4-4- 14- Y 4- LKDFwGN L4-Y4-KEYY4- N N 7 4-4-1 4- DS T 3 

Sbjct: 1059 ETEIQTLYNNE PNANILKDFWGNYLLYDKEYYLLNVLKPNNFINRRTDS TLSIN 1112 

Query: 302 NQNSKY INYRDLYI GEKFI I RRKSNSQS INDDI VRKEDY I YLDFFNLNQEWRVYTXXXXX 361 

N S -:• LY G K .T.4-S 4-NS S Ni;4-4-VRK i; 4-Y-rrF 4- -r 4- 

Sbjct: 1113 NIRSTILLANRLYSGIKVKIQRVNNS-STNDNLVRKNDQVYINF — VASKTHLLPLYADT 1169 

Query: 362 XXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESG 421 

13 S 4-N 4- -f 4-C 4- FK 4- 4- + IGL4-G 
Sbjct: 1170 ATTNKE KT I K I S S S GNR FNQVWM NSVGNNCTMNFKNN — NGNNIGLLGFK 1218 

Query: 422 IVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 
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D S Wt 4-4- + G W FX -f-r OT K 

Sbjct: 1219 ADTWASTWYYTHMRDNTNS — NGFFWNFISEEHGWQE 1254 



tr Q8KZM3 Type E botulinum toxin [bont/E] [Clostridium butyricum] 1252 AA 

Q8KZM3_CLOBU 

align 

Score = 266 bits (679), Expect = 9e-70 

Identities = 161/464 (34%), Positives = 248/464 (52%), Gaps = 35/464 (7%) 

Query : 6 LKTIMPFDLSI YTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV 65 

L + PF L5 YTiD ILI FNK4- RYK4-4- 4-D SGY ■:■ 4- +■ V 

Sbjct: 819 LNNSIPFKLSSYTDDKILISYFNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNININGDV 87 8 

Query: 66 EL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 123 

4-KNQF +■ 4- S-**- -i-i-QN 11+++ r +FS-i-SFWrRIP Y N 4- 
Sbjct: 87 9 YKYPTNKNQFGIYNDKLSEVNISQNDYIIYDNKYKNFSISFWVRIPNYDNKIVN — VNNE 93 6 

Query: 124 YTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

Y'TTTNOK^ NNSGWK>S4- N II'^TT, D tG 4- 4- F V IS4YIN4-W FVTTT 

Sbjct: 937 YT I INCMRDNNS GWKVS LNHNE I IWT LQDNS GI NQKLAFNY GNANGI S D Y I NKWI FVT I T 996 

Query: 183 NN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELS 241 

NH- L 4-4-K+YXNG L 1 4-4-4-4- A-MTK+ 4- T+4-X -f-rYF4-lF4- 

Sbjct: 997 NDRLGDSKLYINGNLIDKKS I LNLGNIHVSDNI LFKI -VNCS YTRYI GI RY FNI FDKELD 1055 

Query: 242 QSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKY 301 

+ ■+ 14- Y +■ 4- LKDFWGN L+Y+KSYy-f i< + X 4- DS T S 

Sbjct: 1056 ETEIQTLYNNE PNANILKDFWGNYLLYDKEYYLLNVLKPNNFINRRTDS TLSIN 1109 

Query: 302 NQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXX 361 

N S + LY G K I4R +-NS S ND++VRK D ->Y4--:-F + 4- 4- 

Sbjct: 1110 N I RST I LLANR L Y S GI KVKI QRVNNS - STNDNLVRKNDQVY INF — VASKTHLLPLYADT 1166 

' Query: 362 XXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESG 421 

J S B 4*N 4- 4- +C +■ FK 4- +■ 4- TGXrrG 
Sbjct: 1167 ATTNKE KT I KI S S S GNR FNQVWM NSVGNNCTMNFKNN — NGNNI GLLGFK 1215 

Query: 422 IVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

D S WY 4H- 4- G W FX +■+ E 

Sbjct: 1216 ADTWASTWYYTHMRDNTNS — NGFFWNFISEEHGWQE 1251 



S P Botulinum neurotoxin type D precursor (EC 3.4.24.69) 127 6 

BXD_CLOBO (BoNT/D) AA 

(Bontoxilysin D) [botD] [Clostridium botulinum] align 

Score = 233 bits (594), Expect = 7e-60 

Identities = 160/484 (33%), Positives = 244/484 (50%), Gaps = 61/484 (12%) 

Query : 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N4- 4- MPF4-4- YTN4-4-4-L ■+ +• N4-Y + 4- K N L+-D SGY A+'V V 

Sbjct: 833 NE S FENTMPFNI FS YTNNS LLKDI I NE Y FNS INDS KI LS LQNKKNALVDTS GYNAEVRVG 892 
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D S Wi + G W FX 44 GW E 

Sbjct: 1219 ADTWASTWYYTHMRDNTNS — NGFFWNFISEEHGWQE 1254 



tr Q8KZM3 Type E botulinum toxin [bont/E] [Clostridium butyricum] 1252 AA 

Q8KZM3_CLOBU 

align 

Score = 266 bits (679), Expect = 9e-70 

Identities = 161/464 (34%), Positives = 248/464 (52%), Gaps = 35/464 (7%) 

Query: 6 LKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV 65 

L 4PF LS Y?4D TLX FNK4- RYK-K- 4*rf SGY 4 4 +■ V 

Sbjct: 819 LNNSIPFKLSSYTDDKILISYFNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNININGDV 878 

Query: 66 EL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 12 3 

4-KNQF +■ 4- Srt *-:-QN II4-4-4 4 4FS4-SFVJ4RI p Y N 4- -i-rNE 
Sbjct: 87 9 YKYPTNKNQFGIYNDKLSEVNISQNDYIIYDNKYKNFSISFWVRIPNYDNKIVN — VNNE 936 

Query: 12 4 YTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTIT 182 

YTX"XNCM+- NNSGWK+-S4 . N IIWTL D 4G 4- 4 F V IS4YTN4W FVTTT 

Sbjct: 937 YTIINCMRDNNSGWKVSLNHNEIIWTLQDNSGINQKLAFNYGNANGISDYINKWIFVTIT 996 

Query: 183 NN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELS 2 41 

N4 L ++K+Y.T.NG L I 44 4 + T4FK4 4 'T , ++"J.' 44YF4IF4 £L 

Sbjct: 9 97 NDRLGDSKLYINGNLIDKKSILNLGNIHVSDNILFKI-VNCSYTRYIGIRYFNIFDKELD 1055 

Query: 2 42 QSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKY 301 

44 14- Y +■ 4 LZDFviCZX L-+Y+KEYYH- N N44T 4- DS T S 

Sbjct: 1056 ETEIQTLYNNEPNANILKDFWGNYLLYDKEYYLLNVLKPNNFINRRTDS TLSIN 1109 

Query: 302 NQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXXX 361 

N S + LY G K I4R +-K3 S ND+4VRK D +-Y44F * 4- 4 

Sbjct: 1110 NIRSTILLANRLYSGIKVKIQRVNNS-STNDNLVRKNDQVYINF — VASKTHLLPLYADT 1166 

Query: 362 XXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRFYESG 421 

IS S 4N 4- 4- 4C 4 FK 4- +• 4- IGLrG 
Sbjct: 1167 ATTNKE KT I KI S S S GNR FNQVWM NSVGNNCTMNFKNN — NGNNIGLLGFK 1215 

Query: 422 IVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

D S V3'Y 44 4- G V? FX 44 Cf&? K 

Sbjct: 1216 ADTWASTWYYTHMRDNTNS — NGFFWNFISEEHGWQE 1251 



S P .?.1?.?.?„4. Botulinum neurotoxin type D precursor (EC 3.4.24.69) 1276 
BXD_CLOBO (BoNT/D) AA 

(Bontoxilysin D) [botD] [Clostridium botulinum] align 

Score = 233 bits (594), Expect = 7e-60 

Identities = 160/484 (33%), Positives = 244/484 (50%), Gaps = 61/484 (12%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N4- 4- NPF4-4 YTN4-4-4-L .* +. tf.:.y + - f . K N r.+.r. SG y A +.y V 

Sbjct : 833 NE S FE NTMP FN I FS YTNNS LLKD 1 1 NE Y FNS I NDS K I LS LQNKKNALVDT S GYNAE VRVG 8 92 
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Query: 63 DGVELND--KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 120 

D Vi-X:N N FKL+-SS * KI V N N.T+--K--H-+ ■* SVS .T. K + 
Sbjct: 8 93 D^A^QLNTIYTNDFKLSSSGD-KIIVNLNNNILySAIYENSSVSFWIKISKDLTNS 94 6 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 18 0 

HNEYT1XN +-r NSGWK-r IK X W L K KS + F-rY **• -f V N+WFFVT 

Sbjct: 947 HNEYTIINSIEQNSGWKLCIRNGNIEWILQDVNRKYKSLIFDYSESLSHTGYTNKWFFVT 1006 

Query: 181 ITNNLNN-AKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

ITNN+ + .!>;>*■ £V + T+F + XP Q F-T.IF+ E 

Sbjct: 1007 ITNNIMGYMKLYINGELKQSQKIEDLDEVKLDKTIVFGIDENIDENQMLWIRDFNIFSKE 1066 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 299 

L3 +1 Y-r Q -i-KD+V/GNPL +■* EYY-i- N •:• YI *i-p +L 

Sbjct: 1067 LSNEDINIVYEGQILRNVIKDYWGNPLKFDTEYYIINDNYIDRYI APESNVLVLV 1121 

Query: 300 KYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXX 359 

H-Y SK LY G I-i- S+ ■:• +■ D I L •* + -m- •» 
Sbjct: 1122 QYPDRSK LYTGNPITIKSVSDKNPYSR — ILNGDNIILHMLYNSRKYMI 1168 

Query: 360 XXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHR 416 

I 0 +-D Y T Q E ■* Y-r- -Mi -r XG-i- I 

Sbjct: 1169 IRDTDTIYAT-QGGECSQNCVYALKL QSNLGNYGIGIFSIKNIVS 1212 

Query: 417 FYESGIVFEE-YKDYFCISKWYLKEVKRKPYNLKL GCNWQFIPKDE 461 

F £ + +t + YK * K V Y KL W+F'i' 

Sbjct: 1213 KNKYCSQIFSSFRENTMLLADIYKPWRFSFKNAYTPVAVTNYETKLLSTSSFWKFISRDP 1272 

Query: 462 GWTE 465 

GW E 

Sbjct: 1273 GWVE 1276 



tr Q9QTG7 NTX (Fragment) [ntx] [Clostridium botulinum D 1275 

Q9QTG7_CBDP bacteriophage] AA 

align 

Score = 231 bits (590), Expect = 2e-59 

Identities = 132/338 (39%), Positives = 198/338 (58%), Gaps = 24/338 (7%) 

Query : 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

+ MPF+-+ YTN++-+-L N*Y -f- f K N L-vD SGY A-i-V V 

Sbjct: 833 NESFENTMPFNIFSYTNNSLLKDIINEYFNSINDSKILSLQNKKNALVDTSGYNAEVRVG 892 

Query: 63 DGVELND — KNQFKLTS SANSKI RVTQNQNI I FNS VFLDFSVS FWI RI PKYKNDGIQNY I 12 0 

D V-rLW N FKL+-S3 ■:- KI V N WI+-f"i-r:H- + SVSFvvI*! K 
Sbjct: 893 DNVQLNTIYTNDFKLSSSGD-KIIVNLNNNILYSAIYENSSVSFWIKISKDLTNS 946 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 18 0 

HNEYTIIN ■++ IP. I W L D-i-K K KS-i- •<- Y N-i-WFFVT 

Sbjct: 947 HNEYTIINSIEQNSGWKLCIRNGNIEWILQDVNRKYKSLIFDYSESLSHTGYTNKWFFVT 1006 

Query: 181 ITNNLNN-AKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

I.TNN-i- K-:-YTNG + L-j- •:* .!>■>*• EV +• X+F -+D rID Q W:-* F t IF-:- E 

Sbjct: 1007 ITNNIMGYMKLYINGELKQSQKI EDLDEVKLDKTI VFGI DENI DENQMLWI RDFNI FSKE 1066 
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Query: 63 DGVELND--KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 120 

D V-H:N N FKL+33 * KI V N NX +-f ••!••:••:*+ r SVSFWXfl K ■* 
Sbjct: 8 93 D>TVQLNTIYTNDFKLSSSGD-KIIVNLNNNILYSAIYENSSVSFWIKISKDLTNS 94 6 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 18 0 

HNKYTIXN 4~r KSGWK4- IP. X Vf L a;4-N K FH-Y 4- -r V N4-WFFVT 

Sbjct: 947 HNEYTIINSIEQNSGWKLCIRNGNIEWILQDVNRKYKSLIFDYSESLSHTGYTNKWFFVT 1006 

Query: 181 ITNNLNN-AKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

K4-YXNG4-.L4- - BV + ;>F tD tXD Q +'#4-4- F4-IF4- E 

Sbjct: 1007 ITNNIMGYMKLYINGELKQSQKIEDLDEVKLDKTIVFGIDENIDENQMLWIRDFNIFSKE 1066 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 2 99 

LS +1 Y-i- Q -i-KD+WGMPL ++ EYY4- N r H 4-P +-L 

Sbjct: 1067 LSNEDINIVYEGQILRNVIKDYWGNPLKFDTEYYIINDNYIDRYI APESNVLVLV 1121 

Query: 300 KYNQNSKY INYRDLY I GEKFI I RRKSNSQS INDDI VRKEDYI YLDFFNLNQEWRVYTXXX 359 

4-Y SK LY G I-r S+ ■:* D I L -+ + 4-4- •:• 
Sbjct: 1122 QYPDRSK LYTGNPITIKSVSDKNPYSR — ILNGDNIILHMLYNSRKYMI 1168 

Query: 360 XXXXXXXXXXAPISDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHR 416 

X 04 D Y T Q S + Y-i- +1: + IG4- X 

Sbjct: 1169 IRDTDTIYAT-QGGECSQNCVYALKL QSNLGNYGIGIFSIKNIVS 1212 

Query: 417 FYESGIVFEE-YKDYFCISKWYLKEVKRKPYNLKL GCNWQFIPKDE 461 

F £4- 4-4- 4- YK t K V Y KL V tf+F.l' -KD 

Sbjct: 1213 KNKYCSQIFSSFRENTMLLADIYKPWRFSFKNAYTPVAVTNYETKLLSTSSFWKFISRDP 1272 

Query: 462 GWTE 465 

Sbjct: 1273 GWVE 1276 



tr Q9QTG7 NTX (Fragment) [ntx] [Clostridium botulinum D 1275 

Q9QTG7_CBDP bacteriophage] AA 

align 



Score = 231 bits (590), Expect = 2e-59 

Identities = 132/338 (39%), Positives = 198/338 (58%), Gaps = 24/338 (7%) 
Query : 3 NKYLKTIMPFDLSI YTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N 4- -f- MPF4 4- V-T-K4 4 4-L N 4 V 4- + K N L'vD SGY A-rV V 

Sbjct: 833 NES FENTMPFNI FS YTNNS LLKDI INE YFNS INDSKI LSLQNKKNALVDTSGYNAEVRVG 8 92 

Query: 63 DGVELND — KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 120 

D V4-LW N FKL4-SS ■■• KI V M WX 4-4-4-i-H- + SVSFwI+I K 
Sbjct: 893 DNVQLNTIYTNDFKLSSSGD-KIIVNLNNNILYSAIYENSSVSFWIKISKDLTNS 946 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 180 

KMFVTIXN •*■* N3GWK<- IP. X L XH-N K KS-i- SHY* ■* Y N4-WFFVT 

Sbjct: 947 HNEYTIINSIEQNSGWKLCIRNGNIEWILQDVNRKYKSLIFDYSESLSHTGYTNKWFFVT 1006 

Query: 181 ITNNLNN-AKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

K4-YXNG4L4- 4- I +i*H- EV 4- X-i-F rD 4-ID Q 4-V/4-4* F + IF4- K 
Sbjct: 1007 ITNNIMGYMKLYINGELKQSQKIEDLDEVKLDKTIVFGIDENIDENQMLWIRDFNIFSKE 1066 
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Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 299 

LS 4-1 Y.-'r Q -i-KD+WGNPL +'+ EYY4- N 4- YT 4-P +L 

Sbjct: 1067 LSNEDINIVYEGQILRNVIKDYWGNPLKFDTEYYIINDNYIDRYI APESNVLVLV 1121 

Query: 300 KYNQNSKYINYRDLYIGEKFIIRRKSN SQSINDD 333 

+Y SK LY G 14- S-r 3+ 4-N .0 

Sbjct: 1122 QYPDRSK LYTGNPITIKSVSDKNPYSRILNGD 1153 



tr Q5DW55 Type C botulinaum neurotoxin [bont/C] [Clostridium 1280 

Q5DW55_CLOBO botulinum] AA 

align 

Score = 230 bits (586), Expect = 6e-59 

Identities = 153/469 (32%), Positives = 240/469 (50%), Gaps = 31/469 (6%) 

Query : 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

K<- 4- 4-PF++- + *-L N + Y 4- 4- K N L4-D SGY A4-V * 

Sbjct: 837 NESFENTIPFNIFSYTNNSLLKDIINEYFNSINDSKILSLQNKKNALVDTSGYNAEVRLE 896 

Query: 63 DGVELND — KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 12 0 

Sbjct: 897 GDVQVNTIYTNDFKLSSSGD-KIIVNLNNNILYSAIYENSSVSFWIKISKDLTNS 950 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 180 

HNEYTIIM -i-K NSGWK+ 1R X Vff L DIN K KS-i- + 4- V N-i-WFFVT 

Sbjct: 951 HNEYTIINSIKQNSGWKLCIRNGNIEWILQDINRKYKSLIFDYSESLSHTGYTNKWFFVT 1010 

Query: 181 I TNNLNN-AKI Y INGKLESNTDI KDIREVIANGE 1 1 FKLDGDI DRTQ FIWMKY FS I FNTE 239 

Sbjct: 1011 ITNNIMGYMKLYINGELKQSERIEDLDEVKLDKTIVFGIDENIDENQMLWIRDFNIFSKE 1070 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 299 

L3 4-1 Y4- O -H<D+WGNPL 4-4- EYYM N 4- yj -:.p IL 

Sbjct: 1071 LSNEDINIVYEGQILRNVIKDYWGNPLKFDTEYYMINYNYIDRYI APKNNILVLV 1125 

Query: 300 KYNQNSKYINYRDLYIGEKFIIRRKSNSQSIN-DDIVRKEDYIYLDFFNLNQEWRVYTXX 35 8 

4-Y+ SK 4- I K 4- S4- IN DDI 4- y 4-4- 4* 4*Y 

Sbjct: 1126 QYSDISKLYTKNPITI — KSAANKNPYSRILNGDDIMFHMLYDSREYMIIRDTDTIYATQ 1183 

Query: 359 XXXXXXXXXXXAPISDSDEFY — NTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHR 416 

4- 4- Y XK Q Y C 4-F +-Kf 4- I- 14-4- 

Sbjct: 1184 GGQCSKNCVYALKLQSNLGNYGIGIFSIKNIVSQNKY-CSQIFSSFMKNT — MLLADIYK 1240 

Query: 417 FYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

4- FE 4-4- 4- K 4- 4- 4-D GW E 

Sbjct: 1241 PWR — FSFENAYTPVAVTNYETKLLSTSSF WKFISRDPGWVE 1280 



tr Q9LBS7 Type C botulinaum neurotoxin [bont/C] [Clostridium 1280 

Q9LBS7_CLOBO botulinum] AA 

align 

Score = 228 bits (580), Expect = 3e-58 

Identities = 131/338 (38%), Positives = 197/338 (57%), Gaps = 24/338 (7%) 
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Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPIxMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 299 

-M Y-i- Q -:-KD-!-VfGNPL +•*■ EYY-i- N * YI -:-P +-L 

Sbjct: 1067 LSNEDINIVYEGQILRNVIKDYWGNPLKFDTEYYIINDNYIDRYI APESNVLVLV 1121 

Query: 300 KYNQNSKYINYRDLYIGEKFIIRRKSN SQSINDD 333 

+Y SK. LY G 14- <f,-f S+ -r:\ r D 

Sbjct: 1122 QYPDRSK LYTGNPITIKSVSDKNPYSRILNGD 1153 



tr Q5DW55 Type C botulinaum neurotoxin [bont/C] [Clostridium 128 0 

Q5DW55_CLOBO botulinum] AA 

align 

Score = 230 bits (586), Expect = 6e-59 

Identities = 153/469 (32%), Positives = 240/469 (50%), Gaps = 31/469 (6%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N<- 4- -i-pjr+4- + H + V -r -i- K N L-i-D SGY A-i-V + 

Sbjct : 837 NES FENTI PFNI FS YTNNS LLKDI INE Y FNS INDSKI LSLQNKKNALVDTSGYNAEVRLE 896 

Query: 63 DGVELND — KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 12 0 

V-H-N M FKL + S8 4- K.T. V N NI +-4-4»:»H- ■+ SVSFWItl K 
Sbjct : 897 GDVQVNTIYTNDFKLSSSGD-KIIVNLNNNILYSAIYENSSVSFWIKISKDLTNS 950 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 180 

HN"£ YTIIN rK NSGWKv IK I W L DIN K KS-i- h v <-'Y+. + v N*WFJs v VT 

Sbjct: 951 HNEYTIINSIKQNSGWKLCIRNGNIEWILQDINRKYKSLIFDYSESLSHTGYTNKWFFVT 1010 

Query: 181 I TNNLNN-AKI Y INGKLE SNTDI KDI REVI ANGE 1 1 FKLDGDI DRTQ FIWMKY FS I FNTE 239 

Sbjct: 1011 ITNNIMGYMKLYINGELKQSERIEDLDEVKLDKTIVFGIDENIDENQMLWIRDFNIFSKE 1070. 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 299 

'LS +1 Y-i- O -i-KD+WGNPL ++ EYYM K 4- YI IL 
Sbjct: 1071 LSNEDINIVYEGQILRNVIKDYWGNPLKFDTEYYMINYNYIDRYI APKNNILVLV 1125 

Query: 300 KYNQNSKYINYRDLYIGEKFIIRRKSNSQSIN-DDIVRKEDYIYLDFFNLNQEWRVYTXX 358 

4-Y + SK * I K * S4- 4-N DDI 4- Y 4-i- 4-Y 

Sbjct: 1126 QYSDISKLYTKNPITI — KSAANKNPYSRILNGDDIMFHMLYDSREYMI IRDTDTIYATQ 1183 

Query: 359 XXXXXXXXXXXAPISDSDEFY — NTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHR 416 

+ 4- Y IK Q Y C 4- I: I-:--:- 

Sbjct: 1184 GGQCSKNCVYALKLQSNLGNYGI GI FS IKNI VSQNKY- CSQI FSS FMKNT — MLLADIYK 1240 

Query: 417 FYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWTE 465 

Sbjct: 1241 PWR — FSFENAYTPVAVTNYETKLLSTSSF WKFISRDPGWVE 1280 



^ r Q9LBS7 Type C botulinaum neurotoxin [bont/C] [Clostridium 128 0 

Q9LBS7_CLOBO botulinum] AA 

align 

Score = 228 bits (580), Expect = 3e-58 

Identities = 131/338 (38%), Positives = 197/338 (57%), Gaps = 24/338 (7%) 
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Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N-r- + +-FF-H- YTN-K-Mi + +■ N*:-Y + -J- K N L + D 3GY •:• 

Sbjct : 837 NESFENTIPFNIFSYTNNSLLKDIINEYFNSINDSKILSLQNKKNALVDTSGYNAEVRLE 896 

Query: 63 DGVELND — KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 12 0 

Sbjct: 897 GDVQVNTIYTNDFKLSSSGD-KIIVNLNNNILYSAIYENSSVSFWIKISKDLTNS 950 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 180 

. HNSYTIIN +K I'R I K» L DIN K KS + F+Y-i- + Y N+»tfrFVT 

Sbjct: 951 HNEYTIINSIKQNSGWKLCIRNGNIEWILQDINRKYKSLIFDYSESLSHTGYTNKWFFVT 1010 

Query: 181 ITNNLNN-AKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

xrm+ Kn-y iNG-t-L-r -*- i-k>+ ev + i+f +d -s-id q f+if-s- £ 

Sbjct: 1011 ITNNIMGYMKLYINGELKQSERIEDLNEVKLDKTIVFGIDENIDENQMLWIRDFNIFSKE 1070 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 2 99 

LS -t-1" Y + Q *KD-K*£KPL EYY + K VI *P IL 

Sbjct: 1071 LSNEDINIVYEGQILRNVIKDYWGNPLKFDTEYYIINDNYIDRYI APKSNILVLV 1125 

Query: 300 KYNQNSKYINYRDLYIGEKFIIRRKSN SQSINDD 333 

4-Y SK LY G . 1+ S-i- S + -i-N D 

Sbjct: 112 6 QYPDRSK LYTGNPITIKSVSDKNPYSRILNGD 1157 



tr Q45849 Neurotoxin [Clostridium botulinum C] 1280 AA 

Q45 849_CLOBO align 

Score = 228 bits (580), Expect = 3e-58 

Identities = 131/338 (38%), Positives = 197/338 (57%), Gaps = 24/338 (7%) 

Query : 3 NKYLKTIMPFDLSI YTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N-r- + +?F-iH- YTN™-L N-rY + + K N L+D 3GY A*-V 

Sbjct: 837 NESFENTIPFNIFSYTNNSLLKDIINEYFNSINDSKILSLQNKKNALVDTSGYNAEVRLE 896 

Query: 63 DGVELND--KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 12 0 

V-M-N N FKIH-SS +■ KI V N NI-H-+ + -M- -i- SVSFwI-M K * 
Sbjct: 897 GDVQVNTIYTNDFKLSSSGD-KIIVNLNNNILYSAIYENSSVSFWIKISKDLTNS 950 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 180 

HNSYTIIN -M< NSOT-f-.IR I W L DIN K KS r F-r-Y-i- Y NrVi'FFVT 

Sbjct: 951 HNEYTIINSIKQNSGWKLCIRNGNIEWILQDINRKYKSLIFDYSESLSHTGYTNKWFFVT 1010 

Query: 181 ITNNLNN-AKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

rrNN+ K-ry T.NG-t-li-r + EV 4- t>«' -r.V.D Q +VS+-*- F-KL'?+ E 

Sbjct: 1011 ITNNIMGYMKLYINGELKQSERIEDLNEVKLDKTIVFGIDENIDENQMLWIRDFNIFSKE 1070' 

Query: 24 0 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 2 99 

LB + .V Y+ Q +KD+WGKP.L E YY+ N 4- YX 4-w r L 

Sbjct: 1071 LSNEDINIVYEGQILRhA/IKDYWGNPLKFDTEYYIINDNYIDRYI APKSNILVLV 1125 

Query: 300 KYNQNSKYINYRDLYIGEKFIIRRKSN SQSINDD 333 

+Y SK LY G 1+ g.:. 34- -:-N D 

Sbjct: 1126 QYPDRSK LYTGNPITIKSVSDKNPYSRILNGD 1157 
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Query : 3 NKYLKTIMPFDLSI YTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

H-i- \- -►PF-i-:- YTN-H--H. + +■ N-:-Y ■+ + K N L*-D 3SY A+-V •:• 

Sbjct : 837 NESFENTIPFNIFSYTNNSLLKDIINEYFNSINDSKILSLQNKKNALVDTSGYNAEVRLE 896 

Query: 63 DGVELND — KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 120 

V+-+W N FKT, *:■:■> S +• KX V N NI-H--*-* +■+ -:• SVSrWI-M K -r 
Sbjct: 897 GDVQVNTIYTNDFKLSSSGD-KIIVNLNNNILYSAIYENSSVSFWIKISKDLTNS 950 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 180 

HNS YT. V.Y.N +K XR I V? L DIN K r+Y+ 4- y N^FFVT 

Sbjct: 951 HNEYTIINSIKQNSGWKLCIRNGNIEWILQDINRKYKSLIFDYSESLSHTGYTNKWFFVT 1010 

Query: 181 I TNNLNN-AKI Y INGKLESNTDI KDIREVIANGE 1 1 FKLDGDIDRTQFIWMKY FS I FNTE 239 

ITNN+ K-rY ING-Hi-r -r X-t-D-r £V -f I+r -HID Q F+XF-r- J?. 

Sbjct: 1011 ITNNIMGYMKLYINGELKQSERIEDLNEVKLDKTIVFGIDENIDENQMLWIRDFNIFSKE 1070 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 299 

LS +X Y+- a *KD-f-WGNPL EYY+- N + YI +■? XL 

Sbjct: 1071 LSNEDINIVYEGQILRNVIKDYWGNPLKFDTEYYIINDNYIDRYI -APKSNILVLV 1125 

Query: 300 KYNQNSKYINYRDLYIGEKFI IRRKSN SQSINDD 333 

+Y SK LY G 1+ S-i- S + *i-N D 

Sbjct: 1126 QYPDRSK LYTGNPITIKSVSDKNPYSRILNGD 1157 



tr Q45849 Neurotoxin [Clostridium botulinum C] 1280 AA 

Q4 5 8 4 9_CLOBO align 

Score = 228 bits (580), Expect = 3e-58 

Identities = 131/338 (38%), Positives = 197/338 (57%), Gaps = 24/338 (7%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N-r- + +?F-H- YTN-r-r-rL ■+■ + N+Y + + K K L4-D 3£Y A+V + 

Sbjct: 837 NESFENTIPFNIFSYTNNSLLKDIINEYFNSINDSKILSLQNKKNALVDTSGYNAEVRLE 896 

Query: 63 DGVELND — KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 12 0 

V-M-N • N FKL-i-SS +■ KI V N NI-H-+ + -M- SVS2TWI-M K -r 
Sbjct: 8 97 GDVQVNTI YTNDFKLSSSGD-KI IVNLNNNI LYSAI YENSSVS FWIKI SKDLTNS 950 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 180 

HNVJYTI.Y.N +K XR I W X: DIN K KSr F*Y-i- -*■ Y NrWFFVx 

Sbjct: 951 HNEYTIINSIKQNSGWKLCIRNGNIEWILQDINRKYKSLIFDYSESLSHTGYTNKWFFVT 1010 

Query : 181 ITNNLNN-AKI YINGKLESNTDI KDIREVIANGE I I FKLDGDIDRTQFIWMKY FS I FNTE 239 

ITNN+ K-rY I.NG-t-L-r -r X^-D-r F.V + I+r -KD -HID Q F^IFr F 

Sbjct: 1011 ITNNIMGYMKLYINGELKQSERIEDLNEVKLDKTIVFGIDENIDENQMLWIRDFNIFSKE 1070 

Query: 2 40 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 299 

LS +1 Y+ Q 4-KD^GNPL F. YY-i- N + YX 4-P IL 

Sbjct: 1071 LSNEDINIVYEGQILRNVIKDYWGNPLKFDTEYYIINDNYIDRYI APKSNILVLV 1125 

Query: 300 KYNQNSKYINYRDLYIGEKFI IRRKSN SQSINDD 333 

+Y SK LY G 1+ S-r S-\- ---N D 

Sbjct: 1126 QYPDRSK LYTGNPITIKSVSDKNPYSRILNGD 1157 
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tr Q841S3 Neurotoxin [Clostridium botulinum] 1280 AA 

Q841S3_CLOBO align 

Score = 226 bits (577), Expect = 6e-58 

Identities = 131/338 (38%), Positives = 196/338 (57%), Gaps = 24/338 (7%) 

Query: 3 NKY LKT IMPFDLS I YTNDT I LI EMFNKYNSEXXXXXXXXXRYKDNNLI DLS GY GAKVEVY 62 

N + YTN+^L N+Y + + K N l:+D SOY .A+V + 

Sbjct: 837 NGSFENTIPFNIFSYTNNSLLKDIINEYFNSINDSKILSLQNKKNALVDTSGYNAEVRLE 896 

Query: 63 DGVELND--KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 120 

V-M-N N FKL+SS + Ki V N NX -j-h-f-i-rH- SYSFWI+I K •* 
Sbjct: 897 GDVQVNTIYTNDFKLSSSGD-KIIVNLNNNILYSAIYENSSVSFWIKISKDLTNS 950 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 18 0 

HNEYTIIN -+K IP. I W L DIN K KS-i- F-+Y + 4 Y N-i-WFFVT 

Sbjct: 951 HNEYTIINSIKQNSGWKLCIRNGNIEWILQDINRKYKSLIFDYSESLSHTGYTNKWFFVT 1010 

Query: 181 I TNNLNN-AKI YINGKLESNTDIKDIREVIANGE 1 1 FKLDGDI DRTQFIWMKY FS I FNTE 23 9 

Sbjct: 1011 ITNNIMGYMKLYINGELKQSERIEDLNEVKLDKTIVFGIDENIDENQMLWIRDFNIFSKE 1070 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 299 

LS +7. Y r Q rKD-rWGNPL -K- EYY r N -r V I r? XL 

Sbjct: 1071 LSNEDINIVYEGQILRNVIKDYWGNPLKFDTEYYIINDNYIDRYI APKSNILVLV 1125 

Query: 300 KYNQNSKYINYRDLYIGEKFIIRRKSN SQSINDD 333 

+Y £>K LY G A'+ 8+ S+ D 

Sbjct: 1126 QYPDRSK LYTGNPITIKSVSDKNPYSRILNGD 1157 



sp P04958 Tetanus toxin precursor (EC 3.4.24.68) (Tentoxylysin) 1314 

TETX_CLOTE [Contains: AA 

Tetanus toxin light chain (Tetanus toxin chain L) ; align 
Tetanus toxin heavy chain (Tetanus toxin chain H) ] [tetX] 
[Clostridium tetani] 



Score = 211 bits (538), Expect = 2e-53 

Identities = 137/434 (31%), Positives = 222/434 (50%), Gaps - 27/434 (6%) 

Query: 46 DNNLI-DLSGYGAKVEVYDGVEL NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDF 100 

DrSGr + V Y +L N K L ++ V -r +N +r 

Sbjct: 8 91 NNDIISDISGFNSSVITYPDAQLVPGINGK-AIHLVNNESSEVIVHKAMDIEYNDMFNNF 949 

Query: 101 SVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNS GWKISIRGNRIIWTLIDINGK 155 

+V3FV7+R+-PK ++ Y NSY+lX-i- MK +3 GW -«S++GN +IwTL D G-i- 

Sbjct: 95 0 TVSFWLRVPKVSASHLEQYGTNEYSIISSMKKHSLSIGSGWSVSLKGNNLIWTLKDSAGE 1009 

Query: 15 6 TKSVFFEYNIREDISEY I -NRWFFVTITNN-LNNAKI YINGKLESNTDIKDIREVIANGE 213 

■+■ +■ F •*•■■»• +■ •;■ Y<- N-Mtf F+TITN-S- L-M-A *YING L -r M •> •:• <■ 
Sbjct: 1010 VRQITFR-DLPDKFNAYLANKWVFITITNDRLSSANLYINGVLMGSAEITGLGAIREDNN 1068 

Query: 214 IIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYY 273 

I KLD Q++ 4- F IF L-i- IE-:- Y -M^DFvvGNPL Y +■ EYY 

Sbjct: 1069 ITLKLDRCNNNNQYVSIDKFRIFCKALNPKEIEKLYTSYLSITFLRDFWGNPLRYDTEYY 1128 
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tr Q841S3 Neurotoxin [Clostridium botulinum] 1280 AA 

Q841S3_CLOBO align 

Score = 226 bits (577), Expect = 6e-58 

Identities = 131/338 (38%), Positives = 196/338 (57%), Gaps = 24/338 (7%) 

Query: 3 NKY LKT IMPFDLS I YTNDT I LI EMFNKYNSEXXXXXXXXXRYKDNNLI DLS GY GAKVE VY 62 

N + +PF-^ y?N Y +-j"i-L N+Y -r + K N L+D 3GY .A+V * 

Sb j c t : 837 NGS FENTI PFNI FSYTNNS LLKDI I NE Y FNS INDSKI LSLQNKKNALVDTS GYNAEVRLE 8 96 

Query: 63 DGVELND — KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYI 120 

V-H-N N FKL*SS * KI V N + SV3FWI+T X + 
Sbjct: 897 GDVQVNTIYTNDFKLSSSGD-KIIVNLNNNILYSAIYENSSVSFWIKISKDLTNS 950 

Query: 121 HNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVT 18 0 

HNEYTIIN + K NSGVyK* IR X 'V? L DIN K KS-i- F+Y* ■+ Y N-rWBTVT 

Sbjct: 951 HNEYTIINSIKQNSGWKLCIRNGNIEWILQDINRKYKSLIFDYSESLSHTGYTNKWFFVT 1010 

Query: 181 ITNNLNN-AKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

ITNN i- K-i-Y IMG* L-r- + !*-D+ EV +■ I-i-F +D rXD Q F + IF* E 

Sbjct: 1011 ITNNIMGYMKLYINGELKQSERIEDLNEVKLDKTIVFGIDENIDENQMLWIRDFNIFSKE 1070 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRS 299 

LS *KJ. Yr Q rKO-f^GNPL EYY-+ N •* VI rP XL 

Sbjct: 1071 LSNEDINIVYEGQILRNVIKDYWGNPLKFDTEYYIINDNYIDRYI APKSNILVLV 1125 

Query: 300 KYNQNSKYINYRDLYIGEKFIIRRKSN SQSINDD 333 

+Y SK ;.;Y G I* S + S + D 

Sbjct: 1126 QYPDRSK LYTGNPITIKSVSDKNPYSRILNGD 1157 



S P P04958 Tetanus toxin precursor (EC 3.4.24.68) (Tentoxylysin) 1314 

TETX_CLOTE [Contains: AA 

Tetanus toxin light chain (Tetanus toxin chain L) ; align 
Tetanus toxin heavy chain (Tetanus toxin chain H) ] [tetX] 
[Clostridium tetani] 

Score = 211 bits (538), Expect = 2e-53 

Identities = 137/434 (31%), Positives = 222/434 (50%), Gaps = 27/434 (6%) 

Query: 4 6 DNNLI -DLS GY GAKVE VYDGVEL NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDF 100 

+N+-i-X O+SG-i- + V Y -rL N K L V -f 4-v; +N -KF -i-F 

Sbjct: 891 NNDI I SDI SGFNSSVITY PDAQLVPGINGK-AI HLVNNESSEVI VHKAMDI E YNDMFNNF 949 

Query: 101 SVS FWIRI PKYKNDGIQNYIHNEYTI INCMKNNS GWKISIRGNRIIWTLIDINGK 155 

+VSifS(r+R*-PK *■+ Y NEY-KII* MK +S GW -MwTL D G*r 

Sbjct: 95 0 TVSFWLRVPKVSASHLEQYGTNEYSIISSMKKHSLSIGSGWSVSLKGNNLIWTLKDSAGE 1009 

Query: 156 TKSVFFEYNIREDISEYI-NRWFFVTITNN-LNNAKIYINGKLESNTDIKDIREVIANGE 213 

F +. .:. y.<- i-.^ F-^TITN-f- LH-+A 4YING L •:■ -M •» 

Sbjct: 1010 VRQITFR-DLPDKFNAYLANKWVFITITNDRLSSANLYINGVLMGSAEITGLGAIREDNN 1068 

Query: 214 IIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYY 273 

I KLD •:• Q++ F IF L-i- IS* Y -Mi+DFwGNPL Y-> F;YY 

Sbjct: 1069 ITLKLDRCNNNNQYVS I DKFRI FCKALNPKE IEKLYTS YLS I T FLRDFWGNPLRYDTE Y Y 1128 
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Query: 27 4 MFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDD 333 

+ ■>■ -H-LK + Y I YR LY G KFII-KS <■ I D 

Sbjct: 1129 LIPVASSSKDVQLKNITDYMYLTNAPSYTNGKLNIYYRRLYNGLKFIIKRYTPNNEI-DS 1187 

Query: 334 IVRKEDYIYLDFFNLNQEWRVYTXXXXXXXXXXXXXAPI SDSDEFYNTIQIKEYDEQ 390 

Sbjct: 1188 FVKSGDFIKLYVSYNNNEHIVGYPKDGNAFNNLDRILRVGYNAPGIPLYKKMEAVKLRDL 1247 

Query: 391 PTYSCQLLFKKDEESTDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKL 450 

TYS Qii + + +GL+G K I + +D 3 WY -**K K L 
Sbjct: 1248 KTYSVQLKLYDDKNAS — LGLVGTH NGQIGNDPNRDILIASNWYFNHLKDK IL 1298 

Query: 451 GCNWQFIPKDEGWT 464 

Sbjct: 1299 GCDWY FVPTDEGWT 1312 



tr Q9LA13 Tetanus toxin (Fragment) [Clostridium 451 AA 

Q 9 LAI 3_CLOTE te tani ] align 

Score = 211 bits (536), Expect = 4e-53 

Identities = 137/434 (31%), Positives = 220/434 (50%), Gaps = 27/434 (6%) 

Query: 46 DNNLI-DLSGYGAKVEVYDGVEL NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDF 100 

Sbjct: 28 NNDIISDISGFNSSVITYPDAQLVPGINGK-AIHLVNNESSEVIVHKAMDIEYNDMFNNF 8 6 

Query: 101 S VS FWI RI PKYKNDGI QNY I HNE YT I 1 NCMKN NSGWKISIRGNRIIWTLIDINGK 155 

Sbjct: 87 TVSFWLRVPKVSASHLEQYDTNEYSIISSMKKYSLSIGSGWSVSLKGNNLIWTLKDSAGE 146 

Query: 156 TKSVFFEYNIREDISEYI-NRWFFVTITNN-LNNAKIYINGKLESNTDIKDIREVIANGE 213 

+ F .:. + v+ KH-W S , +TITN+ L-M-A -i-YING L + +1 ■•- + + 

Sbjct: 147 VRQITFR-DLSDKFNAYLANKWFITITNDRLSSANLYINGVLMGSAEITGLGAIREDNN 205 

Query: 214 IIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYY 273 

X KLD H- Q-M- ■:■ F IF IE+ Y + L4-DFWGNPL Y-i- ZYY 

Sbjct: 206 ITLKLDRCNNNNQYVSIDKFRIFCKALNPKEIEKLYTSYLSITFLRDFWGNPLRYDTEYY 265 

Query: 274 MFNAGNKNS YI KLKKDS PVGE I LTRSKYNQNSKY INYRDLY I GEKFI IRRKSNSQS INDD 333 

+■ r -r-i-LK +• + Y I YR I:T G KFII+-R * + I S 

Sbjct: 266 LIPVAYSSKDVQLKNITDYMYLTNAPSYTNGKLNIYYRRLYSGLKFIIKRYTPNNEI-DS 324 

Query: 334 IVRKEDYIYLDFFNLNQEWRVYTXXXXXXXXXXXXXAPI SDSDEFYNTIQIKEYDEQ 390 

Sbjct: 325 FVRSGDFIKLYVSYNNNEHIVGYPKDGNAFNNLDRILRVGYNAPGIPLYKKMEAVKLRDL 384 

Query: 391 PTYSCQLLFKKDEESTDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKL 450 

TYS QX; i>5-+++ +GY..+G H X 4- +0 3 WY -KK K I. 
Sbjct: 385 KTYSVQLKLYDDKDAS — LGLVGTH NGQIGNDPNRDILIASNWYFNHLKDK TL 435 

Query: 451 GCNWQFIPKDEGWT 464 

C-r¥ H'+P DSGW? 
Sbjct: 43 6 TCDWY FVPTDEGWT 449 
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Query: 274 MFNAGNKNS Y IKLKKDS PVGE I LTRSKYNQNSKYINYRDLYI GEKFI I RRKSNSQS INDD 333 

+ i* +- -i-i-LK + ■+■ Y I YR LY £ KFJ.I+R <* I D 

Sbjct: 1129 LIPVASSSKDVQLKNITDYMYLTNAPSYTNGKLNIYYRRLYNGLKFIIKRYTPNNEI-DS 1187 

Query: 334 IVRKEDYIYLDFFNLNQEWRVYTXXXXXXXXXXXXXAPI SDSDEFYNTIQIKEYDEQ 390 

Sbjct: 1188 FVKSGDFIKLYVSYNNNEHIVGYPKDGNAFNNLDRILRVGYNAPGIPLYKKMEAVKLRDL 1247 

Query: 391 PTYSCQLLFKKDEESTDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKL 450 

TYS QL D+ -r-r +GL+G H I -i- -rO 3 V$Y **-K K L 
Sbjct: 1248 KTYSVQLKLYDDKNAS — LGLVGTH NGQI GNDPNRDI LIASNWY FNHLKDK IL 1298 

Query: 451 GCNWQFI PKDEGWT 464 

Sbjct: 1299 GCDWYFVPTDEGWT 1312 



tr Q9LA13 Tetanus toxin (Fragment) [Clostridium 451 AA 

Q 9 LAI 3_CLOTE te tani ] align 

Score = 211 bits (536), Expect = 4e-53 

Identities = 137/434 (31%), Positives = 220/434 (50%), Gaps = 27/434 (6%) 

Query: 4 6 DNNLI -DLS GYGAKVEVYDGVEL NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDF 100 

-H>H-tI D-i-SGr +■ V Y +L N K L +■ + -:-£H- + V + -\- I +-N -i-F tF 
Sbjct: 2 8 NNDIISDISGFNSSVITYPDAQLVPGINGK-AIHLVNNESSEVIVHKAMDIEYNDMFNNF 8 6 

Query: 101 SVSFWIRIPKYKNDGIQNYIHNEYTIINCMKN NSGWKISIRGNRIIWTLIDINGK 155 

+VS FW+r<H- PK Y N£Y+I3> MK S GVtf +IW r rXi .0 

Sbjct: 87 TVSFWLRVPKVSASHLEQYDTNEYSIISSMKKYSLSIGSGWSVSLKGNNLIWTLKDSAGE 146 

Query: 156 TKSVFFEYNIREDISEYI-NRWFFVTITNN-LNNAKIYINGKLESNTDIKDIREVIANGE 213 

Sbjct: 147 VRQITFR-DLSDKFNAYLANKWVFITITNDRLSSANLYINGVLMGSAEITGLGAIREDNN 205 

Query: 214 IIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYY 273 

I KLD + Q-H- F IF L + IE+ Y +L+DFWGNPL Y*i- EYY 

Sbjct: 206 ITLKLDRCNNNNQYVSIDKFRIFCKALNPKEIEKLYTSYLSITFLRDFWGNPLRYDTEYY 265 

Query: 274 MFNAGNKNS Y IKLKKDS PVGE I LTRSKYNQNSKYINYRDLYI GEKFI I RRKSNSQS INDD 333 

+■ ■+ -f-i-LK +■ + Y I YR LV G KFT.Y.+-R -i- -1- I D 

Sbjct: 266 LIPVAYSSKDVQLKNITDYMYLTNAPSYTNGKLNIYYRRLYSGLKFIIKRYTPNNEI-DS 32 4 

Query: 334 IVRKEDYIYLDFFNLNQEWRVYTXXXXXXXXXXXXXAPI SDSDEFYNTIQIKEYDEQ 390 

Sbjct: 325 FVRSGDFIKLYVSYNNNEHIVGYPKDGNAFNNLDRILRVGYNAPGIPLYKKMEAVKLRDL 384 

Query: 391 PTYSCQLLFKKDEESTDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKL 450 

TYS QL i>M-+-r +GT..+G H X + +D S WY 4-K K L 
Sbjct: 385 KTYSVQLKLYDDKDAS — LGLVGTH NGQI GNDPNRDI LIASNWY FNHLKDK TL 435 

Query: 451 GCNWQFI PKDEGWT 464 

C *:■ W '£' + P D H G yv T 
Sbjct: 436 TCDWYFVPTDEGWT 449 



http://us.expasy.org/cgi-bin/blast.pl 



5/12/05 



ExPASy BLAST2 Interface 



Page 27 of 64 



^ r Q45967 Neurotoxin consisting of botulinum neurotoxin D and CI 1285 

Q45967_CLOBO [Clostridium AA 

botulinum D] align 

Score = 206 bits (523), Expect = le-51 

Identities = 150/480 (31%), Positives = 239/480 (49%), Gaps = 48/480 (10%) 

Query : 3 NKY LKT IMPFDLS I YTNDT I LI EMFNKYNS EXXXXXXXXXRYKDNNLI DLS GY GAKVE VY 62 

H . -fPV-:--:- YTN-r--:-:-X: rM N-:-Y + + K N L+D SGY ?i+-V V 

Sbjct : 833 NESFENTIPFNIFSYTNNSLLKDMINEYFNSINDSKILSLQNKKNTLMDTSGYNAEVRVE 892 

Query: 63 DGVELND — KNQFKLTSSANS — KIRVTQNQNI IFNSVFLDFSVSFWIRI PKYKNDGIQN 118 

Sbjct: 893 GNVQLNPIFPFDFKLGSSGDDRGKIIVTQNENIVYNAMYESFSISFWIRINKWVSN 948 

Query: 119 YIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFF 178 

YTII+ +KNNSGV? I 1 K +--H-TL ' -i- + F Y-i-I ++ *• Y N+V?FF 

Sbjct: 949 — LPGYTIIDSVKNNSGWSIGIISNFLVFTLKQNENSEQDINFSYDISKNAAGY-NKWFF 1005 

Query: 17 9 VTITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLD GDIDRTQFI 22 8 

VTIT N + N IYINGKL +K-M- + + I HH-K- D D -i- 

Sbjct: 1006 VTITTNMMGNMMIYINGKLIDTIKVKELTGINFSKTITFQMNKIPNTGLITSDSDNIN-M 1064 

Query: 22 9 WMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK 288 

W-f+ F IF EL -M 4- Y+ -f-KD-i-WGN L YKKE1VYM N N Y-r K 

Sbjct: 1065 WIRDFYIFAKELDDKDINILFNSLQYTNWKDYWGNDLRYDKEYYMINVNYMNRYMSKKG 1124 

Query: 289 DSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNL 348 

+ .T> N N P G K XT.4-F! + ND VR E-i- H-Y +• 

Sbjct: 1125 NG IVFNTRKNNN DFNEGYKIIIKRIRG — NTNDTRVRGENVLYFNTTID 1171 

Query: 349 NQEWR — VYTXXXXXXXXXXXXXAPISDSDEF — YNTIQIKEYDEQPTYSCQLLFKKDEE 404 

4-Y A DE Y + 1+ -r Y-r Q ^" 

Sbjct: 1172 NKQYSLGMYKPSRNLGTDLVPLGALDQPMDEIRKYGSFIIQPCNTFDYYASQ-LFLSSNA 1230 

Query: 405 STDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKL GCNWQFIPKDE 4 61 

H-T *' +G-i-i I -r F4- DY + -:-r + +K Y L +w ?-v? E 

Sbjct: 1231 TTNRLGI LS I GS Y SFKLGDDYWFNHEYLI PVIKIEHYASLLESTSTHWVFVPASE 1285 



tr Q9LBR1 Neurotoxin [Clostridium botulinum] 12 85 AA 

Q9LBRl_CLOBO . align 

Score = 205 bits (522), Expect = le-51 

Identities = 149/480 (31%), Positives = 239/480 (49%), Gaps = 48/480 (10%) 

Query : 3 NKYLKT IMPFDLS I YTNDT I LI EMFNKYNS EXXXXXXXXXRYKDNNLI DLS GYGAKVEVY 62 

Nt 4- YTN + -++-L -:•>* N-+Y * K N W-D 3GY A+V V 

Sbjct: 833 NESFENTIPFNIFSYTNNSLLKDMINEYFNSINDSKILSLQNKKNTLMDTSGYNAEVRVE 892 

Query: 63 DGVELND — KNQFKLTSSANS — KIRVTQNQNI IFNSVFLDFSVSFWIRI PKYKNDGIQN 118 

V-H.iN FK.l; S3 + K+ VTQN-rNI F3+SFWIRX K+ + + 
Sbjct: 893 GNVQLNPIFPFDFKLGSSGDDRGKVIVTQNENIVYNAMYESFSISFWIRINKWVSN 948 

Query: 119 YIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFF 17 8 
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tr Q45967 Neurotoxin consisting of botulinum neurotoxin D and CI 1285 

Q45967_CLOBO [Clostridium AA 

botulinum D] align 

Score = 206 bits (523), Expect = le-51 

Identities = 150/480 (31%), Positives = 239/480 (49%), Gaps = 48/480 (10%) 
Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N .;. + +.pir.:..:. V';-N*r-t"i-L -+M iSKY + 4- K N L+"D 3GY A+-V V 

Sbjct: 833 NESFENTIPFNIFSYTNNSLLKDMINEYFNSINDSKILSLQNKKNTLMDTSGYNAEVRVE 892 

Query: 63 DGVELND — KNQFKLTSSANS — KIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQN 118 

V'4-LN FKL SS 4- KI YTQN4-NI-—N4-4-4- FS+SV'WIRI K+ 4-4- 
Sbjct: 8 93 GNVQLNPIFPFDFKLGSSGDDRGKIIVTQNENIVYNAMYESFSISFWIRINKWVSN 94 8 

Query: 119 YIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFF 17 8 

YTII + +-KMNSGV? I 1 N +-4-4-TL ••• F Y4-I +■* 4- Y K+WFF 

Sbjct: 94 9 — LPGYTIIDSVKNNSGWSIGIISNFLVFTLKQNENSEQDINFSYDISKNAAGY-NKWFF 1005 

Query: 179 VTITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLD GDIDRTQFI 228 

VTIT N +■ N lYINGKL +K-H- * 4- I F4-+4- D D 4- 

Sbjct: 1006 VTITTNMMGNMMIYINGKLIDTIKVKELTGINFSKTITFQMNKIPNTGLITSDSDNIN-M 1064 

Query: 22 9 WMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK 288 

w-** F IF EL -M 4- y + 4-KD+WGN L Y4-KH1YYM N N Y4- K 
Sbjct: 1065 WIRDFYIFAKELDDKDINILFNSLQYTNVVKDYWGNDLRYDKEYYMINVNYMNRYMSKKG 1124 

Query: 289 DSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNL 348 

4- !+■ 4-4- N N D G K .T.T.4-S 4- ND VR E4- 4-V +■ 

Sbjct: 1125 NG IVFNTRKNNN DFNEGYKI IIKRIRG--NTNDTRVRGENVLYFNTTID 1171 

Query: 34 9 NQEWR — VYTXXXXXXXXXXXXXAPISDSDEF — YNTIQIKEYDEQPTYSCQLLFKKDEE 404 

N-r-5-4- 4-Y A D$ Y + 1+ r Y-r Q LF 

Sbjct: 1172 NKQYSLGMYKPSRNLGTDLVPLGALDQPMDEIRKYGSFIIQPCNTFDYYASQ-LFLSSNA 1230 
Query: 4 05 STDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKL GCNWQFIPKDE 4 61 

4-T+- 4-04*4- 1 4- F4- DY +■ 4-4- + +K •:• Y L +W F4-3? Hi 

Sbjct: 1231 TTNRLGI LS I GS Y SFKLGDDYWFNHEYLI PVIKIEHYASLLESTSTHWVFVPASE 1285 



tr Q9LBR1 Neurotoxin [Clostridium botulinum] 1285 AA 

Q9LBRl_CLOBO align 

Score = 205 bits (522), Expect = le-51 

Identities = 149/480 (31%), Positives = 239/480 (49%), Gaps = 48/480 (10%) 

Query : 3 NKYLKTIMPFDLSI YTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N-v 4- 4-?Fr + YTN4- * 4L NrV 4- 4- K N L4-D SGV A4-V V 

Sbjct: 8 33 NESFENTIPFNIFSYTNNSLLKDMINEYFNSINDSKILSLQNKKNTLMDTSGYNAEVRVE 892 

Query: 63 DGVELND — KNQFKLTSSANS — KIRVTQNQNI I FNSVFLDFSVSFWIRI PKYKNDGIQN 118 

V4-LN FKL S3 4- K+ VTQN4-NI 4-4-^4-4-4- V'S+SFVJ'IRI K.4- +4- 
Sbjct : 893 GNVQLNPIFPFDFKLGSSGDDRGKVIVTQNENIVYNAMYESFSISFWIRINKWVSN 948 

Query: 119 YIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFF 17 8 
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VT.T.I+ -t-K.NNSGW X X N ^++TL -r + F Y-r.Y. +4- 4- Y 

Sbjct : 949 — LPGYTIIDSVKNNSGWSIGIISNFLVFTLKQNENSEQDINFSYDISKNAAGY-NKWFF 1005 

Query: 179 VT ITNN- LNHAKI Y I NGKLE SNTDI KDI REVI ANGE 1 1 FKLD GDIDRTQFI 228 

VTI? W + N I7XNGKL +K* + 4- 4- I D X; 4- 

Sbjct: 1006 VTITTNMMGNMMIYINGKLIDTIKVKELTGINFSKTITFQMNKIPNTGLITSDSDNIN-M 1064 

Query: 229 WMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK 2 88 

W 4 4 ? I IT EL -M 4- Y4 -i-KD-WGN L Y+K1SYYM N M Y4- K 
Sbjct: 1065 WIRDFYIFAKELDDKDINILFNSLQYT^^^KDYWGNDLRYDKEYYMINVNYMNRYMSKKG 1124 

Query: 28 9 DSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNL 348 

4- !■>■ 4-i- W N D G K II4T< ND VR -5-i- + Y 

Sbjct: 1125 NG IVFNTRKNNN DFNEGYKIIIKRIRG — NTNDTRVRGENVLY FNTT I D 1171 

Query: 34 9 NQEWR — VYTXXXXXXXXXXXXXAPI SDSDE F- - YNTI QI KE YDEQPTYSCQLLFKKDEE 404 

Nrrt -:.y A DE Y 4- X4* +■ Y v Q LF 

Sbjct: 1172 NKQYSLGMYKPSRNLGTDLVPLGALDQPMDEIRKYGSFIIQPCNTFDYYASQ-LFLSSNA 1230 

Query: 405 STDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKL GCNWQFIPKDE 4 61 

+G-r-r I 4- F4- DY4- -r-r -i- +K + Y X: F+P 

Sbjct: 1231 TTNRLGILSIGSY SFKLGDDYWFNHEYLIPVIKIEHYASLLESTSTHWVFVPASE 1285 



tr Q93N27 Tetanus toxin (Fragment) [Clostridium 1310 AA 

Q93N27_CLOTE tetani] align 

Score = 200 bits (509), Expect = 5e-50 

Identities = 133/430 (30%), Positives = 216/430 (49%), Gaps = 27/430 (6%) 

Query: 46 DNNLI - DLS GY GAKVE VYDGVE L NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDF 100 

+N+-*I LVi-SG+- 4- V Y -f-L N K L 4-4- 4-S4 4 V 4- +1 4N -i-F 4-F 
Sbjct: 8 93 NNDIISDISGFNSSVITYPDAQLVPGINGK-AIHLVNNESSEVIVHKAMDIEYNDMFNNF 951 

Query: 101 S VS FWI R I PKYKNDGI QNY I HNE YT 1 1 NCMKN NSGWKISIRGNRI IWTLIDINGK 155 

4V3FW4-R4PK +•+ Y NEY4-II4- MK SGw -i-SH-fGN 4-IWTL D G4- 

Sbjct: 952 TVS FWLRVPKVS ASHLEQYDTNE YS 1 1 SSMKKYSLS I GS GWSVS LKGNNLIWTLKDSAGE 1011 

Query: 156 TKSVFFEYNIREDISEYI-NRWFFVTITNN-LNNAKIYINGKLESNTDIKDI REVI ANGE 213 

+■ F •> •:• Y<- N4-V7 F4-TITN4- LH-+.A 4-YING L 4- -M +■ -:■ 

Sbjct: 1012 VRQITFR-DLSDKFNAYLANKWVFITITNDRLSSANLYINGVLMGSAEITGLGAIREDNN 1070 

Query: 214 IIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYY 273 

1 KLD 4- Q-t-r 4- F .V X' L4- IE 4- Y -M,+T.H ; TCNPL Y +■ EYY 

Sbjct: 1071 ITLKLDRCNNNNQYVSIDKFRIFCKALNPKEIEKLYTSYLSITFLRDFWGNPLRYDTEYY 1130 

Query: 274 MFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDD 333 

+ 4- t+LK + 4- V * I ?'R XiY KFXX4-R + 4- X D 

Sbjct: 1131 LIPVAYSSKDVQLKNITDYMYLTNAPSYTNGKLNIYYRRLYSGLKFIIKRYTPNNEI-DS 118 9 

Query: 334 IVRKEDYIYLDFFNLNQEWRVYTXXXXXXXXXXXXXAPI SDSDE FYNTIQIKEYDEQ 390 

VR D-vl L ME V -i* 4- Y 4-4- +■ 

Sbjct: 1190 FVRSGDFIKLYVSYNNNEHIVGYPKDGNAFNNLDRILRVGYNAPGIPLYKKMEAVKLRDL 1249 

Query: 391 PTYSCQLLFKKDEESTDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKL 450 

TYS QI.. Dl^^ -i-GIH-G- H I 4- + D S WY !K K I. 
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YTII + -t-KNNSGttf I .1" N + + F Y+.Y. ++ + Y N+WFF 

Sbjct: 94 9 — LPGYTIIDSVKNNSGWSIGIISNFLVFTLKQNENSEQDINFSYDISKNAAGY-NKWFF 1005 

Query: 179 VTITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLD GDIDRTQFI 228 

VTXT N -r N I YINGKL + + I DO * 

Sbjct: 1006 VTITTNMMGNMMIYINGKLIDTIKVKELTGINFSKTITFQMNKIPNTGLITSDSDNIN-M 1064 

Query: 229 WMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK 28 8 

F T if' EL -M + Y + -i-KD+WGN L Y+KEYYM K N Y-r K 
Sbjct: 1065 WIRDFYIFAKELDDKDINILFNSLQYT^^A/'KDYWGNDLRYDKEYYMI^rVNYMNRYMSKKG 1124 

Query: 28 9 DSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNL 34 8 

Sbjct: 1125 NG IVFNTRKNNN DFNE GYKI 1 1 KRI RG — NTNDTRVRGENVLY FNTT I D 1171 

Query: 349 NQEWR — VYTXXXXXXXXXXXXXAPISDSDEF — YNTIQIKEYDEQPTYSCQLLFKKDEE 404 

-i-Y A Y + 1"+ +• Y v Q LF 

Sbjct: 1172 NKQYSLGMYKPSRNLGTDLVPLGALDQPMDEIRKYGSFIIQPCNTFDYYASQ-LFLSSNA 1230 

Query: 405 STDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKL GCNWQFIPKDE 461 

Sbjct: 1231 TTNRLGILSIGSY SFKLGDDYWFNHEYLIPVIKIEHYASLLESTSTHWVFVPASE 1285 



tr Q93N27 Tetanus toxin (Fragment) [Clostridium 1310 AA 

Q93N27_CLOTE tetani] align 



Score = 200 bits (509), Expect = 5e-50 

Identities = 133-/430 (30%), Positives = 216/430 (49%), Gaps = 27/430 (6%) 

Query: 46 DNNLI - DLS GY GAKVE VYDGVE L NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDF 100 

IHSG+- + V Y *L N K L -H- V -+I 4-N -i-F +-F 

Sbjct: 8 93 NNDIISDISGFNSSVITYPDAQLVPGINGK-AIHLVNNESSEVIVHKAMDIEYNDMFNNF 951 

Query: 101 SVSFWIRIPKYKNDGIQNYIHNEYTIINCMKN NSGWKISIRGNRIIWTLIDINGK 155 

->*V3FW<-R*>?K -M- Y WEY+II-i- MK SGv; -l-SH-GN -r-IWTL D G-i- 

Sbjct: 952 TVS FWLRVPKVSASHLEQYDTNE YS 1 1 SSMKKYS LS I GSGWSVS LKGNNLIWTLKDSAGE 1011 

Query: 156 TKSVFFEYNIREDISEYI-NRWFFVTITNN-LNNAKIYINGKLESNTDIKDIREVIANGE 213 

<- +■ F -\- ■*■ ■>• ':■ Y<- IWl FH-TITN-i- L-H-A +YING L •:■ -M +■ -•■ ■<• 
Sbjct: 1012 VRQITFR-DLSDKFNAYLANKWVFITITNDRLSSANLYINGVLMGSAEITGLGAIREDNN 1070 

Query: 214 IIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYY 273 

I KLD + Q<-<- -f- F IF ■>:■ Y -i-L+'Di^GNPL Y +■ EYY 

Sbjct: 1071 ITLKLDRCNNNNQYVSIDKFRIFCKALNPKEIEKLYTSYLSITFLRDFWGNPLRYDTEYY 1130 

Query: 274 MFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDD 333 

Sbjct: 1131 LIPVAYSSKDVQLKNITDYMYLTNAPSYTNGKLNIYYRRLYSGLKFIIKRYTPNNEI-DS 1189 

Query: 334 IVRKEDYIYLDFFNLNQEWRVYTXXXXXXXXXXXXXAPI SDSDEFYNTIQIKEYDEQ 390 

VR D-i-X L N £ V .•!•+■ Y +4- -r +■ 

Sbjct: 1190 FVRSGDFIKLYVSYNNNEHIVGYPKDGNAFNNLDRILRVGYNAPGIPLYKKMEAVKLRDL 1249 

Query: 391 PTYSCQLLFKKDEESTDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKL 450 

TYS QL + + -i-GIH-G H I -i- + D S WY -»K K L 
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Sbjct: 1250 KTYSVQLKLYDDKDAS — LGLVGTH NGQIGNDPNRDILIASNWY FNHLKDK TL 1300 

Query: 451 GCNWQFIPKD 460 
Sbjct: 1301 TCDWYFVPTD 1310 



sp P18640 Botulinum neurotoxin type CI precursor (EC 3.4.24.69) 1290 

BXCl_CLOBO (BoNT/Cl) AA 

(Bontoxilysin CI) [Clostridium botulinum] align 

Score = 198 bits (503), Expect = 2e-49 

Identities = 127/367 (34%), Positives = 193/367 (51%), Gaps = 35/367 (9%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N -i-PF-*+- YTNrr + L NtY + -1- r N L*i*D 5GV A-i-V 

Sbjct: 836 NNSFQNTIPFNIFSYTNNSLLKDIINEYFNNINDSKILSLQNRKNTLVDTSGYNAEVSEE 895 

Query : 63 DGVELND — KNQFKLTSSANS — KIRVTQNQNI I FNSVFLDFSVSFWIRI PKYKNDGIQN 118 

Sbjct: 896 GDVQLNPIFPFDFKLGSSGEDRGKVIVTQNENIVYNSMYESFSISFWIRINKWVSN 951 

Query: 119 YIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFF 17 8 

YTII-r -rKi-JNSGV? I 1 N -:--H-TL +S+ F Y+I -J- Y N+WF 

Sbjct: 952 — LPGYTIIDSVKNNSGWSIGIISNFLVFTLKQNEDSEQSINFSYDISNNAPGY-NKWFF 1008 

Query: 179 VT I TNN- LNNAKI Y I NGKLE SNTDI KDI RE VI ANGE 1 1 FKLD GDIDRTQFI 228 

VT*TNN -i- N KIYINGKL +K++- •:• I F-H- + D D 

Sbjct: 1009 VTVTNNMMGNMKIYINGKLIDTIKVKELTGINFSKTITFEINKIPDTGLITSDSDNIN-M 1067 . 

Query: 22 9 WMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK 28 8 

W-j-i- F X.F EL +-T. -f Y-r- -i-KD-Ki^GN 'L YNKEYYK N N Y +■ 
Sbjct: 1068 WIRDFYIFAKELDGKDINILFNSLQYTNWKDYWGNDLRYNKEYYMVNIDYLNRYMYANS 1127 

Query: 289 DSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNL 348 

r +■ N N X) G K I3>R H- VR D +Y D 

Sbjct: 1128 RQIVFNTRRNNN DFNEGYKIIIKRIRG — NTNDTRVRGGD I L Y FDMT I N 1174 

Query: 349 NQEWRVY 355 

Sbjct: 1175 NKAYNLF 1181 



tr Q93HT3 Type C botulinaum neurotoxin [bont/C] [Clostridium 1291 

Q93HT3_CLOBO botulinum] AA 

align 

Score = 198 bits (503) /Expect = 2e-49 

Identities = 127/367 (34%), Positives = 193/367 (51%), Gaps = 35/367 (9%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

l'< . + YTN+-5-+L h-t N4-Y + + + N L+D SGY .A+V 

Sbjct: 837 NNS FQNTI PFNI FS YTNNSLLKDI INEYFNNINDSKILSLQNRKNTLVDTSGYNAEVSEE 896 

Query: 63 DGVELND — KNQFKLTSSANS — KIRVTQNQNI I FNSVFLDFSVSFWIRI PKYKNDGIQN 118 
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Sbjct: 1250 KTYSVQLKLYDDKDAS — LGLVGTH NGQIGNDPNRDILIASNWY FNHLKDK TL 1300 

Query: 451 GCNWQFIPKD 460 

C-rW F + ? D 

Sbjct: 1301 TCDWYFVPTD 1310 



sp P13640 Botulinum neurotoxin type CI precursor (EC 3.4.24.69) 1290 

BXCl_CLOBO (BoNT/Cl) AA 

(Bontoxilysin CI) [Clostridium botulinum] align 

Score = 198 bits (503), Expect = 2e-49 

Identities = 127/367 (34%), Positives = 193/367 (51%), Gaps = 35/367 (9%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N + -i-Plftt Y r r^*-++-L -i-i- NrV r + ■+ N 7>:*V) SGY A*V 

Sbjct: 836 NNSFQNTIPFNIFSYTNNSLLKDIINEYFNNINDSKILSLQNRKNTLVDTSGYNAEVSEE 8 95 

Query: 63 DGVELND — KNQ FKLTS SANS — KIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQN 118 

V+LN FKL S3 K+ FS+SF^IKl K+ *r--r 
Sbjct: 8 96 GDVQLNPIFPFDFKLGSSGEDRGKVIVTQNENIVYNSMYESFSISFWIRINKWVSN 951 

Query: 119 YIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFF 178 

YTJl-r -rKNNSGV? II N tt+TL + F Y+± * Y N+tfFF 

Sbjct: 952 — LPGYTIIDSVKNNSGWSIGIISNFLVFTLKQNEDSEQSINFSYDISNNAPGY-NKWFF 1008 

Query: 17 9 VTITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLD GDIDRTQFI 228 

VT + TMN -y N KIYINGKL -:■ •«■ I F-H-* D D +■ 

Sbjct: 1009 VTVTNNMMGNMKIYINGKLIDTIKVKELTGINFSKTITFEINKIPDTGLITSDSDNIN-M 1067 

Query: 22 9 WMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK 288 

W-t-i- F IF EL + Y-i- +'KD+-WGN L YNKBYYM N N Y +■ 

Sbjct: 1068 WIRDFYIFAKELDGKDINILFNSLQYTNWKDYWGNDLRYNKEYYMVNIDYLNRYMYANS 1127 

Query: 28 9 DSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNL 348 

-K!-i- ■++ N N D G K 11^ + ND VR D +Y D 

Sbjct: 1128 R Q I V FNT RRNNN D FNE GY K 1 1 1 KR I R G — NTNDTRVR GGD I L Y FDMT I N 1174 

Query: 349 NQEWRVY 355 

Sbjct: 1175 NKAYNLF 1181 



tr Q93HT3 Type C botulinaum neurotoxin [bont/C] [Clostridium 1291 

Q93HT3_CLOBO botulinum] AA 

align 

Score = 198 bits (503), Expect = 2e-49 

Identities = 127/367 (34%), Positives = 193/367 (51%), Gaps = 35/367 (9%) 

Query : 3 NKYLKTIMPFDLSI YTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVY 62 

N + YTN+*+I. -f+ N+Y + + + N L+'O SGY A-s-V 

Sbjct: 837 NNSFQNTIPFNIFSYTNNSLLKDIINEYFNNINDSKILSLQNRKNTLVDTSGYNAEVSEE 8 96 

Query: 63 DGVELND — KNQFKLTSSANS — KIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQN 118 
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V+LN FKL S3 K+ v'Tt}N-fN.T+-i-NS++ F3+SFWIM K+ -f-r 
Sbjct : 897 GDVQLNPIFPFDFKLGSSGEDRGKVIVTQNENIVYNSMYESFSISFWIRINKWVSN 952 

Query: 119 YIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFF 178 

7TIT~ t-KNNSGW X I N -r ++'/.' L +3 + F Y+I -f Y N+WFF 

Sbjct: 953 — LPGYTIIDSVKNNSGWSIGIISNFLVFTLKQNEDSEQSINFSYDISNNAPGY-NKWFF 1009 

Query: 179 VT I TNN- LNNAKI Y I NGKLE SNTDI KDI RE VI ANGE 1 1 FKLD GDIDRTQFI 228 

VT +-TMN -v N KIYINGKL + + -i- ' I D D +■ 

Sbjct: 1010 VTVTNNMMGNMKIYINGKLIDTIKVKELTGINFSKTITFEINKIPDTGLITSDSDNIN-M 1068 

Query: 22 9 WMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK 28 8 

w-H- F IF SL + 1 -4* Y-i- I: YNKSYYM N N Y+- 

Sbjct: 1069 WIRDFYIFAKELDGKDINILFNSLQYTNWKDYWGNDLRYNKEYYMVNIDYLNRYMYANS 1128 

Query: 289 DSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNL 34 8 

-M-i- r +• N M D G K aj>R + ND VR D +Y D 

Sbjct: 1129 RQIVFNTRRNNN DFNEGYKIIIKRIRG — NTNDTRVRGGDILYFDMTIN 1175 

Query: 349 NQEWRVY 355 

Sbjct: 1176 NKAYNLF 1182 



tr Q7WUH9 Botulinum neurotoxin type B (Fragment) [bont/B] 78 AA 

Q7WUH9_CLOBO [ Clostridium 

botulinum] align 

Score = 148 bits- (374), Expect = 2e-34 
Identities = 71/78 (91%), Positives = 74/78 (94%) 

Query: 265 PLMYNKE Y YMFNAGNKNS Y I KLKKDS PVGE I LTRS KYNQNSKY I NYRDLY I GEKFI I RRK 324 

PLMYNKS Y YMFNAGNKNS Y X KLKKDS VGEILTRSKYNQNS Y I MY R + L Y I GE K F 1 1 R ?. K 
Sbjct: 1 PLMYNKEY YMFNAGNKNS YIKLKKDSSVGE I LTRSKYNQNSNYINYRNLYI GEKFI I RRK 60 

Query: 325 SNSQSINDDIVRKEDYIY 342 

SNSQS INDDTVR *£ -i-Y 
Sbjct: 61 SNSQS INDDI VRNDDRVY 78 



tr Q7WRW0 Botulinum neurotoxin type B (Fragment) [bont/B] 7 8 AA 

Q7WRW0_CLOBO [Clostridium 

botulinum] align 

Score = 147 bits (370), Expect = 6e-34 
Identities = 70/78 (89%), Positives =74/78 (94%) 

Query: 265 PLMYNKE YYMFNAGNKNSY I KLKKDS PVGE I LTRSKYNQNSKY I NYRDLY I GEKFI I RRK 324 

PLMYNKSY YMFNAGNKNS YIKLKKDS VGEILTKSKYMCNS Y I NY K ■:• L Y 1 GE K F 1 1 R RK 
Sbjct : 1 PLMYNKEY YMFNAGNKNS YIKLKKDSSVGE I LTRSKYNQNSNYINYRNLYI GEKFI I RRK 60 

Query: 325 SNSQSINDDIVRKEDYIY 342 

S N3 QS I WDD I Vf< -M- 
Sbjct: 61 SNSQS INDDIVRNDDRVF 78 
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Sbjct : 897 GDVQLNPIFPFDFKLGSSGEDRGKVIVTQNENIVYNSMYESFSISFWIRINKWVSN 952 

Query: 119 YIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFF 178 

+KNN3GV* .TIN tt+TL + F Y4-I -r Y N+VfFF 

Sbjct : 953 --LPGYTIIDSVKNNSGWSIGIISNFLVFTLKQNEDSEQSINFSYDISNNAPGY-NKWFF 1009 

Query: 179 VTITNN-LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLD GDIDRTQFI 228 

VT+-TKM *v N KIYIKGKL I F-H- + D D + 

Sbjct: 1010 VTVTNNMMGNMKIYINGKLIDTIKVKELTGINFSKTITFEINKIPDTGLITSDSDNIN-M 1068 

Query: 229 WMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK 288 

W-H- F IF ST.. >I + Y-i- -tKD+WGN L YNKEYYM N N Y+- 

Sbjct: 1069 WIRDFYIFAKELDGKDINILFNSLQYTNWKDYWGNDLRYNKEYYMVNIDYLNRYMYANS 1128 

Query: 289 DSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNL 348 

•f-I-i- r +• N N D G K XXrR H- ND VR D +Y D 

Sbjct: 1129 RQIVFNTRRNNN DFNEGYKIIIKRIRG — NTNDTRVRGGDILYFDMTIN 1175 

Query: 349 NQEWRVY 355 

Sbjct: 1176 NKAYNLF 1182 



tr Q7WUH9 Botulinum neurotoxin type B (Fragment) [bont/B] 

Q7WUH9_CLOBO [Clostridium 
botulinum] 

Score = 148 bits (374), Expect = 2e-34 
Identities = 71/78 (91%), Positives = 74/78 (94%) 

Query: 265 PLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRK 324 

PI^YNKEYYMFHAGNKNSYIKLKKDS VGE I LTR S KYKQNS YINYR + LYIGEKFIIP.RK 
Sbjct: 1 PLMYNKEYYMFNAGNKNSYIKLKKDSSVGEILTRSKYNQNSNYINYRNLYIGEKFIIRRK 60 

Query: 325 SNSQSINDDIVRKEDYIY 342 

SNSQSINDDXVR -K; -:-Y 
Sbjct: 61 SNSQSINDDIVRNDDRVY 7 8 



78 AA 
align 



tr Q7WRW0 Botulinum neurotoxin type B (Fragment) [bont/B] 

Q7WRW0_CLOBO [Clostridium 
botulinum] 

Score = 147 bits (370), Expect = 6e-34 
Identities = 70/78 (89%), Positives = 74/78 (94%) 

Query: 265 PLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRK 324 

PU^YNKSYYMFNAGNI<KSYIKLKKDS VG& I L? R S K Y M QNS YINYK-i-LYIGEKFIIRRK 
Sbjct: 1 PLMYNKE YYMFNAGNKNS YI KLKKDSSVGE I LTRSKYNQNSNY INYRNLY I GEKFI I RRK 60 

Query: 325 SNSQSINDDIVRKEDYIY 342 

SNSQSIWDDIVK +13 -M- 
Sbjct: 61 SNSQSINDDIVRNDDRVF 7 8 



78 AA 
align 
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tr Q6Q799 Non-pro teoly tic neurotoxin type B (Fragment) [Clostridium 77 AA 

Q6Q7 99_CLOBO botulinum] 

align 

Score = 146 bits (368), Expect = le-33 
Identities = 71/77 (92%), Positives = 73/77 (94%) 

Query: 265 PLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRK 324 

PLMYNKE'YVMF>;AGNK]^SYXKX: KDS VGEIL RSKYNQNS YINYRrLYTG£KFIIR£-r- 
Sbjct: 1 PLMYNKEYYMFNAGNKNSYIKLVKDSSVGEILIRSKYNQNSNYINYRNLYIGEKFIIRRE 60 

Query: 325 SNSQSINDDIVRKEDYI 341 

S.N S Q S I Na;D X V RKS DY X 
Sbjct: 61 SNSQSINDDIVRKEDYI 77 



tr Q79AH9 Botulinum neurotoxin type F (Fragment) [BoNT/F] 3 66 

Q7 9 AH 9_CLOBO [ Clostridium AA 

botulinum] align 

Score = 142 bits (359), Expect = le-32 

Identities = 72/161 (44%), Positives = 104/161 (63%), Gaps = 6/161 (3%) 

Query: 6 LKT IMPFDLS I YTNDT I LI EMFNKYNSEXXXXXXXXXRYKDNNLI DLS GY GAKVE VYDGV 65 

T.i +-PF-S-LS YTND TLX FNK + P.Y-i-i-N ID-rSGYG* + •■• V 

Sbjct: 204 LNNS I PFELSS YTNDKI LI LY FNKLYKKIKDNS I LDMRYENNKFI DI SGYGSNI S INGDV 263 

Query: 66 EL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 123 

•y ++NQF •:• SS IV:--:- -i- Qrt -i-'I+N + -:-FS-!-Si: r Ov-^XPKY N + 
Sbjct: 264 YIYSTNRNQFGIYSSKPSEVNIAQNNDIIYNGRYQNFSISFWVRIPKYFN KVNLNNE 320 

Query: 124 YTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEY 163 

YT.VI+C++ NNSGWKIS+ N+IXwTL D G -r + FY' 
Sbjct: 321 Y T 1 1 D C I RNNNS GWK I S LNYNKI I WT LQDTAGNNQKLVFN Y 361 



tr Q45861 Botulinum neurotoxin type E (Fragment) [BoNT/E] 367 

Q458 61_CLOBO [Clostridium AA 

botulinum] align 

Score = 133 bits (335), Expect = 7e-30 

Identities = 68/166 (40%), Positives = 99/166 (58%), Gaps = 5/166 (3%) 

Query: 1 MANKY LKTIMPFDLS I YTNDT I LI EMFNKYNS EXXXXXXXXXR YKDNNLI DLS GY GAKVE 60 

M L -hPF LS YT+D I LI FNKH- RYK++ +D SGY +■ -r 

Sbjct: 199 MVTDTLNNSIPFKLSSYTDDKILISYFNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNIN 258 

Que r y : 6 1 VYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVS FWIRI PKYKNDGIQN 118 

••• V ■tKNQF •:■ + 3 +QN I !■*«■+• ■:• * FS * S F*7*RI P Y N + 

Sbjct: 259 INGDVYKYPTNKNQFGI YNDKLSE VNI SQNDY 1 1 YDNKYKNFS I S FWVRI PNYDNKI VN- 317 

Query: 119 YIHNEYTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEY 163 

•\- -:-NE YT I X NCM-r WN T SG5*K*S-t N IIwTL D G + 4- F Y 
Sbjct: 318 -VNNEYTI INCMRDNNSGWKVSLNHNEI IWTLQDNAGINQKLAFNY 362 
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^ r Q6Q799 Non-proteolytic neurotoxin type B (Fragment) [Clostridium 77 AA 

Q6Q799_CLOBO 1 botulinum] 

align 

Score = 146 bits (368), Expect = le-33 
Identities - 71/77 (92%), Positives = 73/77 (94%) 

Query: 265 PLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRK 324 

PLMYNK3 Y Y"MV'NAGNK7n S Y i KL KDS VGETL R8KYNQNS YI.NYR-+ LYTGEKFIIRR-i- 
Sbjct: 1 PLMYNKEYYMFNAGNKNSYIKLVKDSSVGEILIRSKYNQNSNYINYRNLYIGEKFIIRRE 60 

Query: 325 SNSQSINDDIVRKEDYI 341 

StfSQSINDDTVRKtfDYI 
Sbjct: 61 SNSQSINDDIVRKEDYI 77 



tr Q79AH9 Botulinum neurotoxin type F (Fragment) [BoNT/F] 366 

Q79AH9_CLOBO [Clostridium AA 

botulinum] align 

Score = 142 bits (359), Expect = le-32 

Identities = 72/161 (44%), Positives = 104/161 (63%), Gaps = 6/161 (3%) 

Query : 6 LKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV 65 

L -> ?F-i-LS YTND I LI. FMK + EY-H-N ID-S-3GYG + 4- -!- V 

Sbjct: 204 LNNS I PFELSS YTNDKI LI LY FNKLYKKI KDNS I LDMRYENNKFIDI SGYGSNI S INGDV 263 

Query: 66 EL— NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNE 123 

Sbjct: 264 Y I YSTNRNQFGI YSSKPSEVNIAQNNDI I YNGRYQNFS I S FWVRI PKY FN KVNLNNE 320 

Query: 124 YTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEY 163 

YT.VI+C4--*- NNS?WKXS+ N+IIWTL D G ~r -r F Y 
Sbjct: 321 YTIIDCIRNNNSGWKISLNYNKIIWTLQDTAGNNQKLVFNY 361 



tr Q458 61 Botulinum neurotoxin type E (Fragment) [BoNT/E] 367 

Q458 61_CLOBO [Clostridium AA 

botulinum] align 

Score = 133 bits (335), Expect = 7e-30 

Identities = 68/166 (40%), Positives = 99/166 (58%), Gaps = 5/166 (3%) 

Query : 1 MANKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVE 60 

M L -KPF L3 YT-r-D I LI +D SGY * ••• 

Sbjct: 199 MVTDTLNNSIPFKLSSYTDDKILISYFNKFFKRIKSSSVLNMRYKNDKYVDTSGYDSNIN 258 

Query: 61 VYDGVEL — NDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQN 118 

■r V KKNQF •:• ■+ S + 1 1 ■«- + +■ r v FS + S FW't-RI P Y N H* 

Sbjct: 259 INGDVYKY PTNKNQFGI YNDKLSEVNI SQNDYI I YDNKYKNFS I S FWVRI PNYDNKI VN- 317 

Query: 119 YIHNEYTIINCMK-NNSGWKISIRGNRIIWTLIDINGKTKSVFFEY 163 

+-i-NEYTIIKCM-i- HNSGv7K-vSi- N IIwTL D G + **■ F Y 
Sbjct: 318 - VNNE YT 1 1 NCMRDNNS GWKVS LNHNE I IWTLQDNAGI NQKLAFNY 362 
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tr 006018 NTNH protein [NTNH] [Clostridium 1198 AA 

O06018_CLOBO botulinum] align 

Score = 85.5 bits (210), Expect = 2e-15 

Identities = 79/347 (22%), Positives = 145/347 (41%), Gaps = 63/347 (18%) 

Query: 51 DLSGYGAKVEVYDGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPK 110 

V+ D 4-+L4- V 4- K.T N 4- FS4- FW-rR 
Sbjct : 853 DISGKDTLVQYSDTIDLSYGVNGDALYLKEPNQSVNFSNNIFENGLTNSFSICFWLR 909 

Query: 111 YKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDIS 170 

NGN N 4-1 -r GES4-I M -:»:.++ NG K4-4-4- 4- 4-S 

Sbjct: 910 — NLGQDNLSSN LI GNI VNNCGWQI Y FENNGLVFSMVDCNGNEKNI Y LSDVLS 960 

Query: 171 EYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFI 22 8 

4-Y tf7-H-++ + +- 4- U I-i-IK KL N I + I 4- 4- + I 4-4- I 

Sbjct: 961 KY WYYISVSVDRLRNKLLIFINDKLIVNESIEQILNIYSSNIISL VNENNPI 1012 

Query: 229 WMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN A 277 

4-4- SI N T..4- 4- Y 4- Y+-+D 4-G X: YNK Y frN 

Sbjct: 1013 CIEELSILNKALTSEEVLNSYFTNLNNSYIRDSYGARLEYNKNYELYNYVFPENSLYEVI 1072 

Query: 278 GNKNSYIKLKKDSPVGEILTRSKY NQNSKYI NYRDLYIGEKF 319 

N N Y*i* 4-K v 4- K 44-4- -i-Y v Y D4- G 

Sbjct: 1073 ENNNMYLSIKNIKNTNILGAKFKLINTDESKQYVQKWDEVIICVLGDTEKYADIQAGNNR 1132 

Query: 320 I — IRRKSNSQSI — NDDIVR KEDYIYLDFFNLNQEWRV 354 

I 4- K K+4- X R V4- t, K N W 4- 

Sbjct: 1133 I QLVNS KDNARK 1 1 VNNN I FR PNCVL FS YNNKY LS LS LRNRN YNWMI 1179 



tr Q45888 Nontoxic-hemagglutinin [nontoxic -hemagglutinin] 1197 

Q45888_CLOBO [Clostridium AA 

botulinum] align 

Score =77.4 bits (189), Expect = 6e-13 

Identities = 83/386 (21%), Positives = 159/386 (40%), Gaps = 71/386 (18%) 

Query: 16 I YTNDT I LI EMFNKYNSEXXXXXXXXXRYKDNNLI — DLS GY GAKVE VY DGVE LNDKNQ F 73 

4- Tt+T LI K & 4-S3NN 4- D4-SG V> D 4- L 

Sb j c t : 819 LITSETDLI KEEKESDYNLFLLTLQEDNNKVIEDISGKNTLVKYSDSISLVYGVNG 874 

Query: 74 KLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNN 133 

V+ 4 4- K 4 FS4- S : VH-R N G 4-4- I 4-4- 4-1 4*N 

Sbjct: 875 DAL YLKE PNE S VS FS NKV FENGLTNS FS I C FWLR NLG-EDIITSK — LIENKADN 92 6 

Query: 134 SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINR-WFFVTITNNL--NNAKI 190 

GVJ-KI N 4-4-4-4-H-D NG 4-4- ■* + 4-S 4- I4--+ V?4-4-4"M <- 4- N T 

Sbjct: 927 CGWE I Y FENNGLVFS I VDCNGNE ENI Y LSDVISKNWYYISISIDRLRNQLLI 978 

Query: 191 YINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYK 250 

Sbjct: 979 FINDKLIANQSIEQILNIYSSSTISL VNENNPIYVEGLSILNRSITSEEWNNYF 1033 
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tr 006018 NTNH protein [NTNH] [Clostridium 1198 AA 

O06018_CLOBO botulinum] align 

Score = 85.5 bits (210), Expect = 2e-15 

Identities = 79/347 (22%), Positives = 145/347 (41%), Gaps = 63/347 (18%) 

Query: 51 DLSGYGAKVEVYDGVELNDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVSFWIRI PK 110 

Sbjct : 853 DISGKDTLVQYSDTIDLSYGVNGDALYLKEPNQSVNFSNNIFENGLTNSFSICFWLR 909 

Query: 111 YKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDIS 170 

NGN K +1 -r NN GVf-M N .:»*-++ + 4-D NG + -i-S 

Sbjct: 910 — NLGQDNLSSN LIGNIVNNCGWQIYFENNGLVFSMVDCNGNEKNI Y LSDVLS 960 

Query: 171 EYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFI 228 

Sbjct: 961 KY WYYISVSVDRLRNKLLIFINDKLIVNESIEQILNIYSSNIISL VNENNPI 1012 

Query: 229 WMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN r- A 277 

SI N T..+ + Y •:- Y+-+D :G L VNK Y <- rN 

Sbjct: 1013 CIEELSILNKALTSEEVLNSYFTNLNNSYIRDSYGARLEYNKNYELYNYVFPENSLYEVI 1072 

Query: 278 GNKNS Y IKLKKDS PVGE I LTRSKY NQNSKYI NYRDLYIGEKF 319 

N N Y-i- +K v * K -i-Yf Y D-r- G 

Sbjct: 1073 ENNNMYLSIKNIKNTNILGAKFKLINTDESKQYVQKWDEVIICVLGDTEKYADIQAGNNR 1132 

Query: 320 I — IRRKSNSQSI — NDDIVR KE D Y I Y LD F FNLNQEWRV 354 

! + K N+-i- X N++7.' R Y-t- L N N W -r 

Sbjct: 1133 I QLVNS KDNARK 1 1 VNNN I FR PNC VL FS YNNKY LS LS LRNRNYNWMI 1179 



tr Q45888 Nontoxic -hemagglutinin [nontoxic -hemagglutinin] 1197 

Q45888_CLOBO [Clostridium AA 

botulinum] align 

Score = 77.4 bits (189), Expect = 6e-13 

Identities = 83/386 (21%), Positives = 159/386 (40%), Gaps = 71/386 (18%) 

Query: 16 IYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLI — DLSGYGAKVEVYDGVELNDKNQF 73 

+ T++T LI K if; + V+SG V-s- D + L 

Sbjct: 819 LITSETDLI KEEKESDYNLFLLTLQEDNNKVIEDISGKNTLVKYSDSISLVYGVNG 874 

Query: 74 KLTSSANSKIRVTQNQNI I FNSVFLDFSVS FWIRI PKYKNDGIQNYIHNEYTI INCMKNN 133 

Sbjct: 875 DALYLKE PNE SVS FSNKVFENGLTNS FS I C FWLR NLG-EDIITSK — LIENKADN 926 

Query: 134 SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINR-WFFVTITNNL — NNAKI 190 

Sbjct: 927 CGWEIYFENNGLVFSIVDCNGNEENIY LSDVISKNWYYISISIDRLRNQLLI 978 

Query: 191 YINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYK 250 

•fIN KL *N 1 + I -i- -H- I -M- I + +-4- SI N + Y 

Sbjct: 979 FINDKLIANQSIEQILNIYSSSTISL VNENNPI YVEGLSILNRSITSEEWNNYF 1033 
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Query: 251 IQSYSEYLKDFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PV GEIL 296 

{■ G L YNK Y -M-N N N Y+ + K »■ H- G 

Sbjct: 1034 SYLNNSYIRDISGERLEYNKIYELYNYVFPENSLYEVTENNNIYLSIKDTNDLNIQGAKF 1093 

Query: 297 TRSKYNQNSKYINYRD LYIGEKFIIRRKSNSQ SINDDIVR- 336 

4 N +Y+- D L ' £K44 N+4- N-i*DX t 

Sbjct: 1094 KLINIDTNKQYVQKWDEGWCLLGDEEKYVDISSENNRIQLVSSRDTAKKIIFNNDIFKP 1153 

Query: 337 KEDYIYLDFFNLNQEWRVY 355 

Y4- A: F 4- N V? +Y 
Sbjct: 1154 NCLTFAYNNKYLSLSFRDRNYNWMIY 1179 



S P P46082 Botulinum neurotoxin type E, nontoxic component [ent-120] 1162 AA 

BXEN_CLOBO [Clostridium botulinum] 

align 

Score = 74.7 bits (182), Expect = 4e-12 

Identities = 70/286 (24%), Positives = 129/286 (44%), Gaps = 39/286 (13%) 

Query: 45 KDNNLI-DLSGYGAKVEVYDGVELN DKNQFKLTSSANSKIRVTQNQNI IFNSVFLDF 100 

4DN>H- X D 3G VE + L 4 N L? AN 14 T N +■ -i-tt 

Sbjct: 810 QDNNVI GDTS GKNTLVE Y PKDI GLVYGINNNAI HLTG-ANQNI KFTNDY — FENGLTNNF 866 

Query: 101 SVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVF 160 

S-f Ftf4K K OH .T. -f-i- rl -i-i-N GW4I ■+ + NG Krrt 

Sbjct: 8 67 SIYFWLRNLK QNTIKSK — LI GSKEDNCGWE I Y FENDGLVFNI IDSNGNEKNI Y 918 

Query: 161 FEYNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDG 22 0 

+■13 +■ 4 I-+.T.4- L +N DIK'M +■ 44 I D 

Sbjct: 919 L SNISNKSWHYIVISINRLKDQLLIFIDNILVANEDIKEILNI YSSDIISLLSDN 973 

Query: 221 DIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 27 6 

+ -5-+™ 34- 4- X V -r Y 4-4-4- f ]'.. YN-r V 4-S'N 

Sbjct: 974 N NVYIEGLSVLNKTINSNEILTDYFSDLNNSYIRNFDEEILQYNRTYELFNYVFP 1028 

Query: 277 AGNKNS Y I KLKKDS PVGE I LTRSKY NQNSKYINYRD 312 

N N Y-i- + 44 -:• 4 K N N 4Y + D 

Sbjct: 1029 EIAINKIEQNNNIYLSINNENNLNFKPLKFKLLNTNPNKQYVQKWD 1074 



tr Q9LBS8 NTNHA [ntnha] [Clostridium botulinum] 1196 AA 

Q9LBS8_CLOBO align 

Score = 74.7 bits (182), Expect = 4e-12 

Identities = 61/261 (23%), Positives = 115/261 (43%), Gaps = 38/261 (14%) 

Query: 43 RYKDNNLI-DLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNII FNSVFLD 99 

R -M-N-M D + SG •«• + 4 VEX; 4 3 N 4- N N + +• 

Sbjct: 8 43 RGPNSNIIEDISGKNTLIQYTESVELVYGVNGESLYLKSPNETVEFSNN — FFTNGLTNN 9 00 

Query: 100 FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSV 159 

»•:»■■ FW + P. K4-D I N4- m GW+I M 4 + 4ID NG 4-SV 

Sbjct: 901 FTICFWLRFTG-KDDDKTRLIGNKV NNCGWE I Y FEDNGLVFE 1 1 DSNGNQES V 952 
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Query: 251 IQSYSEYLKDFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PV GEIL 2 96 

4- G L YNK Y -MN N N Y4- + K 4- 4- G 

Sbjct: 1034 SYLNNSYIRDISGERLEYNKIYELYNYVFPENSLYEVTENNNIYLSIKDTNDLNIQGAKF 1093 

Query: 297 TRSKYNQNSKYINYRD LYIGEKFIIRRKSNSQ SINDDIVR- 336 

4- N *Y+- D Y, SK4-4- N4-4- W-i-DX ■+ 

Sbjct: 1094 KLINIDTNKQYVQKWDEGWCLLGDEEKYVDISSENNRIQLVSSRDTAKKIIFNNDIFKP 1153 

Query: 337 KEDYIYLDFFNLNQEWRVY 355 

Y4- L F + N W +Y 
Sbjct: 1154 NCLTFAYNNKYLSLSFRDRNYNWMIY 1179 



sp P46082 Botulinum neurotoxin type E, nontoxic component [ent-120] 1162 AA 

BXEN_CLOBO [Clostridium botulinum] 

align 

Score = 74.7 bits (182)/ Expect = 4e-12 

Identities = 70/286 (24%), Positives = 129/286 (44%), Gaps = 39/286 (13%) 

Query: 45 KDNNLI-DLSGYGAKVEVYDGVELN DKNQFKLTSSANSKIRVTQNQNIIFNSVFLDF 100 

4DNN4- 1 D SG VE 4- L 4- N. LT 14- T ■*• W ■>■ 4-F 

Sbjct: 810 QDNNVIGDTSGKNTLVEYPKDIGLVYGINNNAIHLTG-ANQNIKFTNDY--FENGLTNNF 866 

Query: 101 SVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVF 160 • 

Si FffiT-j-S K QN I 4-4- +.T. 4-4-N GW4I r 4-4-4- 4-.VD NG Kir^ 

Sbjct : 867 SIYFWLRNLK QNTIKSK — LI GSKEDNCGWE I YFENDGLVFNI I DSNGNEKNI Y 918 

Query: 161 FEYNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDG 22 0 

+-.T.S +■ *:••:•'.; 4- Xrl+ L + tf OIK'M r 4-4- .V . .0 

Sbjct: 919 L SNISNKSWHYIVISINRLKDQLLIFIDNILVANEDIKEILNIYSSDIISLLSDN 973 

Query: 221 DIDRTQFIWMKYFSI FNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 276 

4- 4- +4-4- 34- N 4-4- 4- I Y -r Y 4-4-4- F L YN-r V 4- FN 

Sbjct : 974 N NVYIEGLSVLNKTINSNEILTDYFSDLNNSYIRNFDEEILQYNRTYELFNYVFP 1028 

Query: 277 AGNKNS Y I KLKKDS PVGE I LTRSKY NQNSKYINYRD 312 

N N Y4- + 4-4- 4- 4- K N N 4-Y+ D 

Sbjct: 1029 E IAINKI EQNNNI YLS INNENNLNFKPLKFKLLNTNPNKQYVQKWD 1074 



tr Q9LBS8 NTNHA [ntnha] [Clostridium botulinum] 1196 AA 

Q9LBS8_CLOBO align 

Score = 74.7 bits (182), Expect = 4e-12 

Identities = 61/261 (23%), Positives = 115/261 (43%), Gaps = 38/261 (14%) 

Query: 43 RYKDNNLI-DLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLD 99 

R +-4-N4-I D + SG 4- VEL 4- 3 N •> 4- N N 4- -> 

Sbjct: 843 RGPNSNIIEDISGKNTLIQYTESVELVYGVNGESLYLKSPNETVEFSNN — FFTNGLTNN 900 

Query: 100 FS VS FWI R I PKYKNDGI QNY I HNE YT I INCMKNNS GWKI S I RGNRI I WT LI DI NGKTKS V 159 

F4-4- jTV? + R K+D I N r +- NN 35*4-1 M 4- + +• 4-ID HG 4-3V 

Sbjct: 901 FTICFWLRFTG-KDDDKTRLIGNKV NNCGWE I Y FEDNGLVFE 1 1 DSNGNQE S V 952 
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Query: 160 FFEYNIREDISEYINRWFFVTIT — NNLNNAKIYINGKLESNTDIKDIREVIANGEIIFK 217 

4- I N W-H-H-I+ 4- 4* I-i-IN K 4-N 1 + I 4- 4- I 

Sbjct: 953 * YLSNVIN NNWYYISISVDRSKDQLLIFINDKNVANVSIEQILNIYSTNVISL- 1004 

Query: 218 LDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN- 276 

4-4-4- J. +-4-4- S-f +■ 4-4- *■ Y 4- Y4-4-D •:• L VNK Y H-rN 

Sbjct: 1005 VNKNNSIYVEELSVLDKTVTSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNY 1060 

Query: 277 AGNKNS Y I KLK 287 

N SY'4- LK 

Sbjct: 1061 VFPKTSLYEVNDNNKSYLSLK 1081 



S P Q06366 Botulinum neurotoxin type E, nontoxic component 1162 

BXEN_CLOBU [Clostridium AA 

butyricum] align 

Score = 74.3 bits (181), Expect = 5e-12 

Identities = 62/236 (26%), Positives = 112/236 (47%), Gaps = 25/236 (10%) 

Query: 45 KDNNLI-DLSGYGAKVEVYDGVELN DKNQFKLTSSANSKIRVTQNQNI I FNSVFLDF 100 

4DNNM D SG VE <• L 4- N T LT AN 14- T +■ W +■ 4-F 

Sbjct : 810 QDNNV I GDT S GKNT LVE Y PKD I GLV Y GI NNNAI H LT G- ANQN I K FTND Y — FENGLTNNF 866 

Query: 101 SVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVF 160 

Sr FVV4-R QN 1 4-4- fl 4-4-N GW+X N 4-4-i- 4-.VO NG Krrt 

Sbjct: 8 67 SIYFWLRNLN QNTIKSK — LIGSKEDNCGWEIYFENNGLVFNIIDSNGNEKNIY 918 

Query: 161 FEYNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDG 220 

+-IS +■ 4-4-1" 4- IrI4- L +N' OIK4-I +■ 4-4- I 1; 

Sbjct : 919 L SNISNKSWHYIVISINRLKDQLLIFIDNILVANEDIKEILNIYSSDIISLLSDN 973 

Query: 221 DIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 27 6 

4- 4-4-4-4- 34- N 4-4- 4- I Y 4- ? 4-4-4- F L YN4- V 4-FN 

Sbjct: 97 4 N NVYIEGLSVLNKTINSNEILTDYFSDLNNSYIRNFDEEILQYNRTYELFN 1024 



tr Q9ZAJ9 Ntnh protein [ntnh] [Clostridium 1197 AA 

Q9ZAJ9_CLOBO botulinum] align 

Score = 74.3 bits (181), Expect = 5e-12 

Identities = 66/288 (22%), Positives = 127/288 (43%), Gaps = 41/288 (14%) 

Query: 16 I YTNDT I LI EMFNKYNS EXXXXXXXXXR YKDNNLI — DLS GY GAKVE VYDGVE LNDKNQ F 7 3 

4- T4-4-T LI K E +DNN 4- D + 5G D 4- L 

Sbjct: 819 LITSETDLI KEEKESDYNLFLFTLQEDNNKVIEDISGKNTLVKYSDSISLVYGVNG 874 

Query: 7 4 KLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNN 133 

V4- N 4- FS4- FW4-R N G -M- I 4- <- 41 + N 

Sbjct: 875 DALYLKEPDESVSFSNKAFENGLTNSFSICFWLR NLG-EDIITSK — LIENKADN 926 

Query: 134 SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINR-WFFVTITNNL — NNAKI 190 

GW4-I N 4-4-+ + -M-D NG -M-4-4- 4-S+ T.4-4- W H- <■ >I4* 4- N I 

Sbjct: 927 CGWEIYFENNGLVFSIVDCNGNEENIY LSDVISKNWYYISISIDRLRNQLLI 978 
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Query: 160 FFEYNIREDISEYINRWFFVTIT — NNLNNAKIYINGKLESNTDIKDIREVIANGEIIFK 217 

Sbjct: 953 YLSNVIN NNWYYISISVDRSKDQLLIFINDKNVANVSIEQILNIYSTNVISL- 1004 

Query: 218 LDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN- 276 

Sbjct: 1005 VNKNNSIYVEELSVLDKTVTSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNY 1060 

Query: 277 AGNKNS Y I KLK 287 

N SY-i- LK 

Sbjct: 1061 VFPKTSLYEVNDNNKSYLSLK 1081 



sp Q06366 Botulinum neurotoxin type E, nontoxic component 1162 

BXEN_CLOBU [Clostridium AA 

butyricum] align 

Score = 74.3 bits (181), Expect = 5e-12 

Identities = 62/236 (26%), Positives = 112/236 (47%), Gaps = 25/236 (10%) 

Query: 45 KDNNLI-DLSGYGAKVEVYDGVELN DKNQFKLTSSANSKIRVTQNQNIIFNSVFLDF 100 

->-DNN-M D SG VE ■+ L + N LT AN I-:- T -►■ N +■ -i*F 

Sbjct: 810 QDNNVIGDTSGKNTLVEYPKDIGLVYGINNNAIHLTG-ANQNIKFTNDY— FENGLTNNF 866 

Query: 101 SVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVF 160 

Sbjct: 8 67 SIYFWLRNLN QNTIKSK--LIGSKEDNCGWEIYFENNGLVFNIIDSNGNEKNIY 918 

Query: 161 FEYNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDG 22 0 

±Z$ t' -H-I ■:■ lrl+ L -i-N DIK-M +■ X X) 

Sbjct: 919 L SNISNKSWHYIVISINRLKDQLLIFIDNILVANEDIKEILNIYSSDIISLLSDN 973 

Query: 221 DIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 276 

Sbjct: 97 4 N NVYIEGLSVLNKTINSNEILTDYFSDLNNSYIRNFDEEILQYNRTYELFN 1024 



tr Q9ZAJ9 Ntnh protein [ntnh] [Clostridium 1197 AA 

Q9ZAJ9_CLOBO botulinum] align 

Score = 74.3 bits (181), Expect = 5e-12 

Identities = 66/288 (22%), Positives = 127/288 (43%), Gaps = 41/288 (14%) 

Query: 16 IYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLI — DLSGYGAKVEVYDGVELNDKNQF 73 

+ T-M-T LI K £ +DNN -i- D+SG Y + D L 

Sbjct: 819 LITSETDLI KEEKESDYNLFLFTLQEDNNKVIEDISGKNTLVKYSDSISLVYGVNG 87 4 

Query: 74 KLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNN 133 

Sbjct: 875 DALY LKE PDE SVS FSNKAFENGLTNS FS I CFWLR --NLG-EDI ITSK--LIENKADN 926 

Query: 134 SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINR-WFFVTITNNL--NNAKI 190 

Sbjct: 927 CGWEIYFENNGLVFSIVDCNGNEENIY LSDVISKNWYYISISIDRLRNQLLI 978 
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Query: 191 YINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYK 250 

+IN KL +-N 1+ I 4- »•+ I +-4- I + +-4- SI N 4-4- + Y 

Sbjct: 979 FINDKLIANQSIEQILNIYSSNTISL VNENNPIYIEGLSILNRSITSEEWNNYF 1033 

Query: 251 IQSYSEYLKDFWGNPLMYNKEYYMFN AGNKNSYIKLK 287 

4- Y-H-D G T.t YNK Y -H-N M N Y 4- 4-K 

Sbjct: 1034 SYLNNSYIRDISGERLEYNKTYELYNYVFPENSLYEVTENNNIYLSIK 1081 



t r P71117 Nontoxic-nonhemagglutinin [nontoxic-nonhemagglutinin] 1197 

P71117_CLOBO [Clostridium AA 

botulinum] align 

Score = 74.3 bits (181), Expect = 5e-12 

Identities = 66/288 (22%), Positives = 127/288 (43%), Gaps = 41/288 (14%) 

Query: 16 I YTNDT I L I EMFNKYNSEXXXXXXXXXRYKDNNLI — DLSGY GAKVE VYDGVE LNDKNQ F 7 3 

■f T4-4-T LI K S 4-DNK D4-SG V-!- D 4- L 

Sbjct: 819 LITSETDLI KEEKESDYNLFLFTLQEDNNKVI EDI SGKNTLVKYSDS I SLVYGVNG 874 

Query: 7 4 KLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNN 133 

VH- * N <■ FS4- ZTvHR N G -H- I 4-4- M -»N 

Sbjct: 875 DALYLKE PDE S VS FSNKAFENGLTNS FS I CFWLR NLG-EDIITSK — LIENKADN ' 926 

Query: 134 SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINR-WFFVTITNNL — NNAKI 190 

GV2>1 N +-4-4»:»H-D NG 4-4-rr +-S4- I4H- W4-4-4-4-Tr +• N I 

Sbjct: 927 CGWEI Y FENNGLVFS I VDCNGNEENI Y LSDVISKNWYYISISIDRLRNQLLI 978 

Query: 191 YINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYK 250 

4-IN KL +-N 1+ I 4- I +■+ I-++-4- SI N 4-4- r Y 

Sbjct: 979 FINDKLIANQSIEQILNIYSSNTISL VNENNPIYIEGLSILNRSITSEEWNNYF 1033 

Query: 251 IQSYSEYLKDFWGNPLMYNKEYYMFN AGNKNSYIKLK 287 

+ Y+4-E G L YNK Y 4-4-N N N Y+ 4*K 

Sbjct: 1034 SYLNNSYIRDISGERLEYNKTYELYNYVFPENSLYEVTENNNIYLSIK 1081 



tr 087710 NTNH protein [ntnh] [Clostridium baratii] 1160 AA 

O87710_9CLOT align 

Score = 74.3 bits (181), Expect = 5e-12 

Identities = 87/357 (24%), Positives = 157/357 (43%), Gaps = 50/357 (14%) 

Query: 6 LKTIMPFDLSIYTNDTILIE MFNKYN SEXXXXXXXXXRYKDNNLI-DLS 53 

L4- IM L4- D 4- IE 4- FN Y S 4- 4-D N + I D S 

Sbjct: 759 LQLIMQNSLNSLNFDFLDIEKIKCLFNSYTRLLIKKQSSPYELSLYAFQGEDKNVIGDGS 818 

Query: 54 GY GAKVE VYDGVEL — NDKNQFKLTSSANSKIRVTQN — QNI IFNSVFLDFSVSFWIRI P 109 

G V5 <- +■ L N + *N 4- T 4- -i-K + NS FS 4- 

Sbjct: 819 GKNTLVEYTNDIGLIYGINNNALYLNQSNQSVSFTNDYFENGLTNS FSIYFWLR — 872 

Query: 110 KYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDI 169 

D 1 4-4- 4-T-i- + N -H-4- +-JD NG K 4-4- I 
Sbjct: 873 NLGKDIIKS KLISSKLDNCGWEIYLEDNGLVFNIIDSNGSYKKI Y 1 918 
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Query: 191 YINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYK 250 

*MN KL +-N 1 + I -r -M- I * + I. + -M- SI N •:■*!- * Y 

Sbjct: 979 FINDKLIANQSIEQILNIYSSNTISL VNENNPIYIEGLSILNRSITSEEWNNYF 1033 

Query: 251 IQSYSEYLKDFWGNPLMYNKEYYMFN AGNKNSYIKLK 287 

YH-O G L YNK Y -H-N N N Y> -i-K 

Sbjct: 1034 SYLNNSYIRDISGERLEYNKTYELYNYVFPENSLYEVTENNNIYLSIK 1081 



tr P71117 Nontoxic-nonhemagglutinin [nontoxic-nonhemagglutinin] 1197 

P71117_CLOBO [Clostridium AA 

botulinum] align 

Score = 74.3 bits (181), Expect = 5e-12 

Identities = 66/288 (22%), Positives = 127/288 (43%), Gaps = 41/288 (14%) 

Query: 16 IYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLI — DLSGYGAKVEVYDGVELNDKNQF 73 

+ LI K & -f-DNN +■ D---SG V-i- D +• L 

Sbjct: 819 LITSETDLI KEEKESDYNLFLFTLQEDNNKVIEDISGKNTLVKYSDSISLVYGVNG 874 

Query: 74 KLTS SANSKI RVTQNQNI I FNS VFLD FS VS FWI R I PKYKNDGI QNY I HNE YT 1 1 NCMKNN 133 

Sbjct: 875 DALYLKE PDESVS FSNKAFENGLTNS FS I CFWLR NLG-EDI I TSK — LI ENKADN 926 

Query: 134 SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINR-WFFVTITNNL — NNAKI 190 

Sbjct: 927 CGWEIYFENNGLVFSIVDCNGNEENIY LSDVISKNWYYISISIDRLRNQLLI 978 

Query: 191 YINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYK 250 

+IN KL +-N 1 + I * +■{• I +■+• !■++•+ SI N -H- r Y 

Sbjct: 97 9 FINDKLIANQSIEQILNIYSSNTISL VNENNPIYIEGLSILNRSITSEEWNNYF 1033 

Query: 251 IQSYSEYLKDFWGNPLMYNKEYYMFN AGNKNSYIKLK 287 

+ Y-j-+T.' G L YNK 7 4-+N N N V+ +K 

Sbjct: 1034 SYLNNSYIRDISGERLEYNKTYELYNYVFPENSLYEVTENNNIYLSIK 1081 



tr 087710 NTNH protein [ntnh] [Clostridium baratii] 1160 AA 

O87710_9CLOT , align 

Score = 74.3 bits (181), Expect = 5e-12 

Identities = 87/357 (24% ), Positives = 157/357 (43%), Gaps = 50/357 (14%) 

Query: 6 LKTIMPFDLSIYTNDTILIE MFNKYN SEXXXXXXXXXRYKDNNLI-DLS 53 

L-r IM L-r D + IE +FN Y 5 *r -:*D W+i D S 

Sbjct: 759 LQLIMQNSLNSLNFDFLDIEKIKCLFNSYTRLLIKKQSSPYELSLYAFQGEDKNVIGDGS 818 

Query: 54 GYGAKVEVYDGVEL — NDKNQFKLTS SANSKI RVTQN — QNI I FNSVFLDFSVS FWIRI P 109 

Sbjct: 819 GKNTLVEYTNDIGLIYGINNNALYLNQSNQSVSFTNDYFENGLTNS FSIYFWLR — 872 

Query: 110 KYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDI 169 

D IM- -M-i- CKf-M + M "H-l- -KID NG K I 
Sbjct: 873 NLGKDIIKS KLISSKLDNCGWEIYLEDNGLVFNI IDSNGSYKKI Y 1 918 
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Query: 17 0 SEYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQF 227 

S-:- N W -K- li + I4-4-N L + N DIKE I + I * 

Sbjct : 919 SDMNNSWNYIAISVDRLKEQLLIFVNDVLVANEDIKDILNIYSSNTISL VSENNQ 973 

Query: 22 8 IWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN-AGNKNSYIKL 28 6 

X 31 NT *4»:- Y +■ Y.'i- l "\- L YNK>Y -:-FN +K K> 

Sbjct: 974 ICIEGLSILNTNITKEEVLNNYFADLNNSYIRNGNEERLEYNKKYNLFNYVFSKTPICKV 1033 

Query: 287 KKDS PVGE I LTRSKYNQNSKY INYRDLY I — GEKFIIRRKSNSQSINDDIVRKEDYI 341 

4-f + + + N N K ++ + L + + £>.V DD K.E y + 

Sbjct: 1034 NHNNKI-YLSINNDDNLNVKPLSFMLLSVDSNKKYVQKCDEVIISILDD— -KERYL 108 6 



069277 Nontoxic -nonhaemagglutinin [ntnh] [Clostridium 1198 

069277_CLOBO botulinum] AA 

align 

Score = 74.3 bits (181), Expect = 5e-12 

Identities = 54/219 (24%), Positives = 102/219 (45%), Gaps = 39/219 (17%) 

Query: 8 8 NQNI I FNSVFLD FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIR 141 

NQ-i'I F + +■ F •■• FS+ FvHR D I-H- M -r-i-N GVf+I ■;- 

Sbjct: 884 NQSISFSNDFFENGLTNSFSIYFWLR — NLGKDTIKS — -— KLIGSKEDNCGWEIYFQ 935 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNLNNAK — IYINGKLESN 199 

-i-JD NG K-M-t -D+S N \'i +4-TIH- ■+ L rN 

Sbjct: 936 DTGLVFNMIDSNGNEKNIYLS DVSN — NSWHYITISVDRLKEQLLI FIDDNLVAN 988 

Query: 2 00 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

Sbjct: 989 ESIKEILNIYSSNTISL VNENNPI YVE GLS I LNRS I TS EE WNNY FT Y LNNS Y I R 1043 

Query; 2 60 DFWGNPLMYNKEYYMFN AGNKNSYIKLK 287 

X) 0 L VNK Y -5--5-N N M Yt -fK 

Sbjct: 1044 DISGERLEYNKTYELYNYVFPESSLYEVTENNNIYLSIK 1082 



tr 033871 Nontoxic-nonhemagglutinin component [ntnh/B] 1197 

033871_CLOBO [Clostridium botulinum] AA 

align 

Score = 74.3 bits (181), Expect = 5e-12 

Identities = 66/288 (22%), Positives = 127/288 (43%), Gaps = 41/288 (14%) 

Query: 16 I YTNDTI LI EMFNKYNSEXXXXXXXXXRYKDNNLI — DLSGYGAKVEVYDGVELNDKNQF 73 

+ T-M-T la K E * D^SG V-f 0 -r L 

Sbjct: 819 LITSETDLI KEEKESDYNLFLFTLQEDNNKVIEDISGKNTLVKYSDSISLVYGVNG 87 4 

Query: 7 4 KLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNN 133 • 

Sbjct: 875 DALYLKE PDESVS FSNKAFENGLTNS FS I CFWLR NLG-EDIITSK — LIENKADN 926 

Query: 134 SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINR-WFFVTITNNL— NNAKI 190 
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Query: 17 0 SEYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQF 227 

Sbjct: 919 S DMNNSWN Y I AI S VDRLKE Q LL I FVNDVLVANE D I KD I LN I Y S SNT I S L VSENNQ 973 

Query: 228 IWMKYFS I FNTELSQSNI EERYKI QS YSEYLKDFWGNPLMYNKE Y YMFN-AGNKNS Y IKL 286 

x ■++■ 31 NT + Y + Y -:-■:-+ L YNK>Y -:-FN +K K> 

Sbjct : 974 ICIEGLSILNTNITKEEVLNNYFADLNNSYIRNGNEERLEYNKKYNLFNYVFSKTPICKV 1033 

Query: 287 KKDS PVGE I LTRSKYNQNSKY INYRDLYI - -GEKFI IRRKSNSQS INDDI VRKEDY I 341 

+ + . + i\ N K +™ L + -f SX DO Kf.*, * + 
Sbjct: 1034 NHNNKI - YLS INNDDNLNVKPLS FMLLS VDSNKKYVQKCDEVI I S I LDD KERYL 1086 



tr 069277 Nontoxic-nonhaemagglutinin [ntnh] [Clostridium 1198 

069277_CL0B0 botulinum] AA 

align 

Score = 74.3 bits (181), Expect = 5e-12 

Identities = 54/219 (24%), Positives = 102/219 (45%), Gaps = 39/219 (17%) 

Query: 88 NQNI I FNSVFLD FSVS FWIRI PKYKNDGIQNYIHNEYTI INCMKNNSGWKIS IR 141 

NQ-i-I F++- F ■:- FS+ Fw>I< D I-M- -M ••- 

Sbjct: 884 NQS I S FSNDFFENGLTNS FS I Y FWLR — NLGKDT I KS KLI GS KE DNCGWE I Y FQ 935 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNLNNAK — IYINGKLESN 199 

Sbjct: 936 DTGLVFNMIDSNGNEKNIYLS DVSN — NSWHYITISVDRLKEQLLI FIDDNLVAN 988 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

XK-M + I ■++■ I + 31 N *K* + Y +■ Y-:-t- 

Sbjct : 989 ESIKEILNIYSSNTISL VNENNPIYVEGLSILNRSITSEEVVNNYFTYLNNSYIR 1043 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS Y I KLK 287 

D G L YNK Y N N Y + +K 

Sbjct: 1044 DISGERLEYNKTYELYNYVFPESSLYEVTENNNIYLSIK 1082 



tr 033871 Nontoxic-nonhemagglutinin component [ntnh/B] 1197 

0338 7 l_CLOBO [Clostridium botulinum] AA 

align 

Score =74.3 bits (181), Expect = 5e-12 

Identities = 66/288 (22%), Positives = 127/288 (43%), Gaps = 41/288 (14%) 
Query: 16 I YTNDTI LI EMFNKYNSEXXXXXXXXXRYKDNNLI — DLSGYGAKVEVYDGVELNDKNQF 73 

Sbjct: 819 LITSETDLI KEEKESDYNLFLFTLQEDNNKVIEDISGKNTLVKYSDSISLVYGVNG 874 

Query: 74 KLTSSANSKIRVTQNQNI I FNSVFLDFSVSFWIRI PKYKNDGIQNYIHNEYTI INCMKNN 133 
Sbjct: 875 DALYLKE PDES VS FSNKAFENGLTNS FS I CFWLR NLG-EDIITSK — LIENKADN 926 

Query: 134 SGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINR-WFFVTITNNL — NNAKI 190 

GW*M N + -M-D NG I.-K- vH~* * *I •:* •:■ N I 
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Sbjct: 927 CGWE I Y FENNGLVFS I VDCNGNEENI Y LSDVISKNWYYISISIDRLRNQLLI 97 8 

Query: 191 YINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYK 250 

+IN KL *N 1+ T ~ -H- I * + 1+ + + SI N -H- Y 

Sbjct: 979 FINDKLIANQSIEQILNIYSSNTISL VNENNPIYIEGLSILNRSITSEEWNNYF 1033 

Query: 251 IQSYSEYLKDFWGNPLMYNKEYYMFN AGNKNS Y I KLK 287 

4- Y-H-D G T.i YNK Y -H-N M N Y+ -H\ 

Sbjct: 1034 SYLNNSYIRDISGERLEYNKTYELYNYVFPENSLYEVTENNNIYLSIK 1081 



tr Q45893 NTNH protein [ntnh] [Clostridium 1198 AA 

Q45893_CLOBO' botulinum] align 

Score = 73.9 bits- (180), Expect = 7e-12 

Identities = 54/219 (24%), Positives = 102/219 (45%), Gaps = 39/219 (17%) 

Query: 8 8 NQNI I FNSVFLD FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIR 141 

Sbjct: 884 NQSISFSNDFFENGLTNSFSIYFWLR — NLGKDTIKS KLI GSKEDNCGWE I Y FQ 935 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNLNNAK — IYINGKLESN 199 

Sbjct: 936 DTGLVFNMIDSNGNEKNIYLS DVSN — NSWHYITISVDRLKEQLLI FIDDNLVAN 98 8 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

IKVL -i- ■++ X I.-H--:- SI N + -S- Y *:* Yrt 

Sbjct: 98 9 GSIKEILNIYSSNTISL VNENNPIYVEGLSILNRSITSEEWNNYFTYLNNSYIR 1043 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNSYIKLK 2 87 

D G X.. YNK Y ttN N N Y-i- 

Sbjct: 1044 DISGERLEYNKTYELYNYVFPESSLYEVTENNNIYLSIK 1082 



tr Q9LBR2 NTNHA [ntnha] [Clostridium botulinum] 1196 AA 

Q9LBR2_CLOBO align 

Score = 73.6 bits (179), Expect = 9e-12 

Identities = 61/261 (23%), Positives = 115/261 (43%), Gaps = 38/261 (14%) 

Query: 43 RYKDNNLI-DLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLD 99 

Sbjct: 843 RGPNSNIIEDISGKNTLIQYTESVELVYGVNGESLYLKSPNETVEFSNN--FFTNGLTNN 900 

Query: 100 FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSV 159 

Sbjct: 901 FTICFWLRFTG-KDDDKTRLIGNKV NNCGWEIYFEDNGLVFEIIDSNGNQESV 952 

Query: 160 FFEYNIREDISEYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEIIFK 217 

Sbjct: 953 YLSNVIN NNWYYISISVDRLKDQLLIFINDKNVANVSIEQILNIYSTNVISL- 1004 

Query: 218 LDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN- 276 

+•«■+ I-H-t S-f- -i- ++■ ■■■ • Y + Y4-:-D + L YNK Y -J-r-N 

Sbjct: 1005 VNKNNSIYVEELSVLDKPVASEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNY 1060 
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Sbjct : 927 CGWE I Y FENNGLVFS I VDCNGNE ENI Y LSDVISKNWYYIS JSIDRLRNQLLI 97 8 

Query: 191 YINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYK 250 

KL 4-N 1 + I -r- 4-4- I +■+ ! + SI U 4-:- + Y 

Sbjct: 979 FINDKLIANQSIEQILNIYSSNTISL VNENNPIYIEGLSILNRSITSEEWNNYF 1033 

Query: 251 IQSYSEYLKDFWGNPLMYNKEYYMFN AGNKNS Y I KLK 2 87 

4- Y4-4-D G L YNK Y 4-4-N N N Y4- -l-K 

Sbjct: 1034 SYLNNSYIRDISGERLEYNKTYELYNYVFPENSLYEVTENNNIYLSIK 1081 



tr Q45893 NTNH protein [ntnh] [Clostridium 1198 AA 

Q458 93_CLOBO botulinum] align 

Score = 73.9 bits (180), Expect = le-12 

Identities = 54/219 (24%), Positives = 102/219 (45%), Gaps = 39/219 (17%) 

Query: 8 8 NQNI I FNSVFLD FS VS FWI RI PKYKNDGI QNY I HNE YT I INCMKNNS GWKI SIR 141 

KQ+-I "F-i-4- F 4- F34- FVH-R D I++ +1" + +-N GV2-M 4- 

Sbjct: 884 NQS I S FSNDFFENGLTNS FS I Y FWLR — NLGKDTIKS — ; KLI GSKEDNCGWE I Y FQ 935 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNLNNAK — IYINGKLESN 199 

-H-4 +ID NG K4-H- XrrS N W + + T.T4- ••- +■ I-M4- L 4-N 

Sbjct: 936 DTGLVFNMIDSNGNEKNIYLS DVSN — NSWHYITI SVDRLKEQLLI FIDDNLVAN 988 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

IK4I 4- ■++■ I 4-4- I4-4-4- S I W -H- 4- Y 4- Yr + 

Sbjct: 98 9 GSIKEILNIYSSNTISL VNENNPI YVEGLS I LNRS ITSEEWNNYFTYLNNS Y I R 1043 , 

Query: 2 60 DFWGNPLMYNKEYYMFN AGNKNS Y I KLK 287 

D G L YNK Y ■+ +-K N N Y4- +K 

Sbjct: 1044 DISGERLEYNKTYELYNYVFPESSLYEVTENNNIYLSIK 1082 



tr Q9LBR2 NTNHA [ntnha] [Clostridium botulinum] 119 6 AA 

Q9LBR2_CLOBO align 

Score = 73.6 bits (179), Expect = 9e-12 

Identities = 61/261 (23%), Positives = 115/261 (43%), Gaps = 38/261 (14%) 

Query: 43 RYKDNNLI - DLS GYGAKVE VYDGVE L — NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLD 99 

R 4-+N-T.T. D4-SG 4-+ + V£L 4- S N 4- . + N N 4- 4- 

Sbjct : 843 RGPNSNIIEDISGKNTLIQYTESVELVYGVNGESLYLKSPNETVEFSNN — FFTNGLTNN 900 

Query: 100 FSVSFWIRI PKYKNDGI QNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSV 159 

F4-4- FW4R K4-D I N4- GW4-I N -+-«-4- 4-ID NG 4-3V 

Sbjct: 901 FTICFWLRFTG-KDDDKTRLIGNKV NNCGWEIYFEDNGLVFEI IDSNGNQESV 952 

Query: 160 FFEYNIREDISEYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEII FK 217 

4* I N w+ + •:• 4- 4- I+IN K 4-N 14- I + 4- I 

Sbjct: 953 YLSNVIN NNWYYISISVDRLKDQLLIFINDKNVANVSIEQILNIYSTNVISL- 1004 

Query: 218 LDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN- 27 6 

4-4-+ I4--H- S-r ••• +4- ■*- V 4- Y4 4D + L YNK Y 4-4-N 

Sbjct: 1005 VNKNNSIYVEELSVLDKPVASEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNY 1060 
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Query: 277 AGNKNSYIKLK 287 

N SY ;- LK 

Sbjct: 1061 VFPETSLYEVNDNNKSYLSLK 1081 



sp P46081 Botulinum neurotoxin type CI, nontoxic component 1196 

BXCN_CLOBO [Clostridium AA 

botulinum] align 

Score = 72.0 bits (175), Expect = 3e-ll 

Identities = 60/256 (23%), Positives = 111/256 (42%), Gaps = 37/256 (14%) 

Query: 47 NNLIDLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI IFNSVFLDFSVSF 104 

Sbjct: 848 NIIEDISGKNTLIQYTESIELVYGVNGESLYLKSPNETIKFSNK — FFTNGLTNNFTICF 905 

Query: 105 WIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYN 164 

W+R KND I N +■ NM Gtf+I M + -hl'D KG N 

Sbjct: 906 WLRFTG-KNDDKTRLIGNKV NNCGWEIYFEDNGLVFEIIDSNGNQESVYLS-N 956 

Query: 165 IREDISEYINRWFFVTITNN — LNNAKI YINGKLESNTDI KDI RE VIANGE I I FKLDGDI 222 

Sbjct: 957 IIND NWYYISISVDRLKDQLLIFINDKNVANVSIDQILSIYSTNIISL V 1005 

Query: 223 DRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 27 6 

-H- I-I--H- S + * vr ■:- Y + V+ii) + L YNK Y 

Sbjct: 1006 NKNNSIYVEELSVLDNPITSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNYVFPET 1065 

Query: 277 AGNKNSYIKLK 287 

N SY+ LK 
Sbjct: 1066 S L YE VNDNNKS Y LS LK 1081 



tr Q93HT4 NTNHA [ntnha] [Clostridium botulinum] 1196 AA 

Q93HT4_CLOBO align 

Score = 72.0 bits (175), Expect = 3e-ll 

Identities = 60/256 (23%), Positives = 111/256 (42%), Gaps = 37/256 (14%). 

Query: 47 NNLIDLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI IFNSVFLDFSVSF 104 

Sbjct: 848 NIIEDISGKNTLIQYTESIELVYGVNGESLYLKSPNETIKFSNK-- FFTNGLTNNFTICF 905 

Query: 105 WIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYN 164 

W-r-R KND I N-f- NN GW+'I N IID NG N 

Sbjct : 906 WLRFTG-KNDDKTRLIGNKV NNCGWE I Y FE DNGLVFE 1 1 DSNGNQE S VY LS -N 956 

Query: 165 IREDISEYINRWFFVTITNN — LNNAKI YINGKLESNTDIKDIREVIANGEI I FKLDGDI 222 

I D W-H--H-I + -•- I -KIN K +-N I I ■•• I 
Sbjct: 957 IIND NWYYISISVDRLKDQLLIFINDKNVANVSIDQILSIYSTNIISL V 1005 

Query: 223 DRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 276 

•K» I + -M- S + + -H- * Y 4- Y-H-D •:■ L YNK Y -H-W 

Sbjct: 1006 NKNNSIYVEELSVLDNPITSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNYVFPET 1065 



http://us.expasy.org/cgi-bin7blast.pl 



5/12/05 



ExPASy BLAST2 Interface 



Page 38 of 64 



Query: 277 AGNKNS Y I KLK 287 

N SY-r- LK 

Sbjct: 1061 VFPETSLYEVNDNNKSYLSLK 1081 



sp P46081 Botulinum neurotoxin type CI, nontoxic component 1196 

BXCN_CLOBO [ Clostridium AA 

botulinum] align 

Score = 72.0 bits (175), Expect = 3e-ll 

Identities = 60/256 (23%), Positives = 111/256 (42%), Gaps = 37/256 (14%) 



Query: 47 NNLIDLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVSF 104 

Sbjct: 848 NIIEDISGKNTLIQYTESIELVYGVNGESLYLKSPNETIKFSNK — FFTNGLTNNFTICF 905 

Query: 105 WIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYN 164 

KND I N + NN GW+I N «I> KG +SV-5- N 

Sbjct: 906 WLRFTG- KNDDKTRLI GNKV NNCGWE I Y FEDNGLVFE 1 1 DSNGNQES VY LS -N 956 

Query: 165 IREDISEYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDI 222 

I D + •:. +• I-MN K •:-K I I + +■ I »• 

Sbjct: 957 IIND NWYYISISVDRLKDQLLIFINDKNVANVSIDQILSIYSTNIISL V 1005 



Query: 223 DRTQFIWMKYFS I FNTELSQSNIEERYKIQS YSE YLKDFWGNPLMYNKEYYMFN 27 6 

+t I -:»:-+ S+ *i" rr •:• Y + V t +i; H* L YNK Y 

Sbjct: 1006 NKNNSIYVEELSVLDNPITSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNYVFPET 1065 

Query: 277 AGNKNS Y I KLK 287 

N 3Y-f LK 
Sbjct: 1066 SLYEVNDNNKSYLSLK 1081 



tr Q93HT4 NTNHA [ntnha] [Clostridium botulinum] 119 6 AA 

Q93HT 4_CLOBO align 

Score =72.0 bits (175), Expect = 3e-ll 

Identities = 60/256 (23%), Positives = 111/256 (42%), Gaps = 37/256 (14%) 



Query: 47 NNLIDLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVSF 104 

Sbjct: 848 NIIEDISGKNTLIQYTESIELVYGVNGESLYLKSPNETIKFSNK — FFTNGLTNNFTICF 905 

Query: 105 WI RI PKYKNDGIQNY I HNE YTI INCMKNNSGWKI S I RGNRI IWTLI DINGKTKSVFFE YN 164 

W-r-R KND I N-r NK Gw+I N +™ +ID NG +SV+- N 

Sbjct: 906 WLRFTG-KNDDKTRLIGNKV NNCGWE I Y FEDNGLVFE I IDSNGNQESVYLS-N 956 

Query: 165 IREDISEYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDI 222 

I D V?-H--H-I-+ +■ ■:■ I4-IN K +-N I I -r *i- I +■ 

Sbjct: 957 IIND NWYYISISVDRLKDQLLIFINDKNVANVSIDQILSIYSTNIISL V 1005 



Query: 223 DRTQFIWMKYFS I FNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 27 6 

*»■•:• I + -M- S'\' + + Y Y"H-D •:• T.i YNK Y -H-W 

Sbjct: 1006 NKNNSIYVEELSVLDNPITSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNYVFPET 1065 
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Query: 277 AGNKNSYIKLK 287 

y'i 3Y+ LK 
Sbjct: 1066 SLYEVNDNNKSYLSLK 1081 



tr Q45916 138kDa protein associated with BoNT /Cl-haemagglutinin 1196 

Q4 5 9 1 6_CLOBO conplex AA 

[CHn-138] [Clostridium botulinum] align 

Score =72.0 bits (175), Expect = 3e-ll 

Identities - 60/256 (23%), Positives = 111/256 (42%), Gaps = 37/256 (14%) 

Query: 47 NNLIDLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVS F 104 

N 4 44 + 4KL 4 S j\ X'4 4 N 4 4T44 F 

Sbjct: 8 48 NIIEDISGKNTLIQYTESIELVYGVNGESLYLKSPNETIKFSNK — FFTNGLTNNFTICF 905 

Query: 105 WIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYN 164 

W+i> KND I N 4 NN GW4I N +4+- 4ID NG 43V4 N 

Sbjct: 906 WLRFTG-KNDDKTRLI GNKV NNCGWEI YFEDNGLVFEIIDSNGNQESVYLS-N 956 

Query: 165 IREDISEYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDI 222 

7 X) W44+4T4 .:. +. I4JN K 4N I I 4 4 I 

Sbjct: 957 IIND NWY YI S I SVDRLKDQLLI FINDKNVANVS IDQI LS I YSTNI I S L V 1005 

Query: 22 3 DRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 27 6 

4+ 1444 S4 4 4 4 4 Y + Y 441; 4 L YMK Y 44N 

Sbjct: 1006 NKNNSIYVEELSVLDNPITSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNYVFPET 1065 

Query: 277 AGNKNSYIKLK 287 

N 3Y4 LK 
Sbjct: 10 66 SLYEVNDNNKSYLSLK 1081 



tr Q9ZX77 NTNH [ntnh] [Clostridium botulinum D 1196 AA 

Q9ZX77_CBDP bacteriophage] align 

Score =72.0 bits (175), Expect = 3e-ll 

Identities = 60/256 (23%), Positives = 111/256 (42%), Gaps = 37/256 (14%) 

Query: 47 NNLIDLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVSF 104 

N 4 D4SG 44 4 4£L 4- $ N J.+ 4- N 4 4F4+ F 

Sbjct: 848 NIIEDISGKNTLIQYTESIELVYGVNGESLYLKS PNETIKFSNK — FFTNGLTNNFTICF 905 

Query: 105 WIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYN 164 

W4R KND I N4 NK GV/+1" N 444 41D NG 4SV+ N 

Sbjct: 90 6 WLRFTG-KNDDKTRLI GNKV NNCGWEIYFEDNGLVFEI IDSNGNQESVYLS-N 95 6 

Query: 165 IREDISEYINRWFFVTITNN — LNNAKI Y INGKLE SNTDI KDI RE VI ANGE 1 1 FKLDGDI 222 

I D W4444I-t- 4 4 I4IN K +-N I I 4 4 I 4 
Sbjct: 957 IIND NWY YI SI SVDRLKDQLLI FINDKNVANVS IDQI LSI YSTNI I SL V 1005 

Query: 223 DRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 27 6 

4-1- 1 + 44 S4 + 44 + y 4 Y44D 4 L YNK Y 44N 

Sbjct: 1006 NKNNSIYVEELSVLDNPITSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNYVFPET 1065 
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Query: 277 AGNKNS Y I KLK 287 

li 3Y+ LK 
Sbjct: 1066 SLYEVNDNNKSYLSLK 1081 



tr Q45916 138kDa protein associated with BoNT /Cl-haemagglutinin 1196 

Q45916_CLOBO conplex AA 

[CHn-138] [Clostridium botulinum] align 

Score =72.0 bits (175), Expect = 3e-ll 

Identities = 60/256 (23%), Positives = 111/256 (42%), Gaps = 37/256 (14%) 

Query: 47 NNLIDLSGYGAKVEVYDGVEL — NDKNQFKLTS S ANS KI RVTQNQNI I FNS VFLDFS VS F 104 

Sbjct: 848 NIIEDISGKNTLIQYTESIELVYGVNGESLYLKSPNETIKFSNK — F FTNGLTNN FT I C F 905 

Query: 105 WIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYN 164 

Sbjct: 906 WLRFTG-KNDDKTRLIGNKV NNCGWEI YFEDNGLVFEI IDSNGNQESVYLS-N 956 

Query: 165 IREDISEYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEII FKLDGDI 222 

Sbjct: 957 IIND NWYYISISVDRLKDQLLIFINDK^^V r ANVSIDQILSIYSTNIISL V 1005 

Query: 223 DRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 276 

Sbjct: 1006 NKNNSIYVEELSVLDNPITSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNYVFPET 1065 

Query: 277 AGNKNS Y I KLK 287 

N SY+ LK 
Sbjct: 1066 SLYEVNDNNKSYLSLK 1081 



tr Q9ZX77 NTNH [ntnh] [Clostridium botulinum D 1196 AA 

Q9ZX77_CBDP bacteriophage] align 

Score =72.0 bits (175), Expect = 3e-ll 

Identities = 60/256 (23%), Positives = 111/256 (42%), Gaps = 37/256 (14%) 

Query: 47 NNLIDLSGYGAKVEVYDGVEL — NDKNQFKLTS SANS KI RVTQNQNI I FNSVFLDFSVSF 104 

N ± D+SG ++ + 4-EL -f 3 N .T> + N + F 

Sbjct: 848 NIIEDISGKNTLIQYTESIELVYGVNGESLYLKSPNETIKFSNK — FFTNGLTNNFTICF 905 

Query: 105 WIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYN 164 

Sbjct: 9 06 WLRFTG-KNDDKTRLIGNKV NNCGWEI YFEDNGLVFEI IDSNGNQESVYLS-N 956 

Query: 165 IREDISEYINRWFFVTITNN— LNNAKIYINGKLESNTDIKDIREVIANGEII FKLDGDI 222 

I D W-H-;--M <* •>■ -r 1 4-IN K +-N I I + I +■ 
Sbjct: 957 IIND NWYYISISVDRLKDQLLIFINDKNVANVSIDQILSIYSTNIISL V 1005 

Query: 223 DRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 27 6 

I + -M- Si- + * Y 4- YMD -:• I. YNK Y -H-W 

Sbjct: 1006 NKNNSIYVEELSVLDNPITSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNYVFPET 1065 
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Query: 277 AGNKNSYIKLK 287 

y'i 3Y4* LK 
Sbjct: 1066 SLYEVNDNNKSYLSLK 1081 



tr Q38197 ANTP-139 protein [ANTP-139] [Clostridium botulinum 1196 

Q38197_9VIRU phage 1C] AA 

align 

Score =72.0 bits (175), Expect = 3e-ll 

Identities = 60/256 (23%), Positives = 111/256 (42%), Gaps = 37/256 (14%) 

Query: 47 NNLIDLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI IFNSVFLDFSVSF 104 

N 4- O+SG ++ + 4-F.L + S :\ 14- -r N + 4-F4-4- F 

Sbjct: 84 8 NIIEDISGKNTLIQYTESIELVYGVNGESLYLKSPNETIKFSNK — FFTNGLTNNFTICF 905 

Query: 105 WIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYN 164 

Sbjct: 906 WLRFTG-KNDDKTRLIGNKV NNCGWEIYFEDNGLVFEIIDSNGNQESVYLS-N 956 

Query: 165 IREDISEYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEII FKLDGDI 222 

I D WH- + +•!-:■ 4- I-fIN K -i-N I I H* 4- I r 

Sbjct: 957 IIND NWYYISISVDRLKDQLLIFINDKNVANVSIDQILSIYSTNIISL V 1005 

Query: 223 DRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 27 6 

■H- I4-H- S4- *:• ■*■+ •:• Y 4- Y ■*■ L YNK Y +-4-N 

Sbjct: 1006 NKKNSIYVEELSVLDNPITSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNYVFPET 1065 

Query: 277 --AGNKNSYIKLK 287 

N 3Y4- LK 
Sbjct: 1066 SLYEVNDNNKSYLSLK 1081 



tr Q53550 Progenitor toxin L nontoxic-nonhemagglutinin component 1196 

Q53550_CLOBO [Clostridium AA 

botulinum] align 

Score =71.6 bits (174), Expect = 3e-ll 

Identities = 60/256 (23%), Positives = 111/256 (42%), Gaps = 37/256 (14%) 

Query: 47 NNLIDLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI IFNSVFLDFSVSF 104 

N *4- D-i-SG 4-4- 4- 4-EL 4- S N " I +■ 4- N ■:■ -*r'4-j- F 

Sbjct: 848 NIIEDISGKNTFIQYTESIELVYGVNGESLYLKSPNETIKFSNK — FFTNGLTNNFTICF 905 

'Query: 105 WIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYN 164 

W+R KND 1 KK GW + J N 4-4-4- -fID NG 4-3V4- N 

Sbjct: 906 WLRFTG-KNDDKTRLIGNKV NNCGWEIYFEDNGLVFEI IDSNGNQESVYLS-N 956 

Query: 165 IREDISEYINRWFFVTITNN— LNNAKIYINGKLESNTDIKDIREVIANGEI I FKLDGDI 222 

I D W4-r-:-M4- 4- * T+IN K *N I I 4- 4* I 4- 

Sbjct: 957 IIND NWY YI S I SVDRLKDQLLI FINDKNVANVS IDQI LS I YSTNI IS L V 1005 

Query: 223 DRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 27 6 

I + S4- + + Y 4- Y4H-D 4- X, YNK Y 4-4- W 
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Query: 277 AGNKNS Y I KLK 287 

N 3Y4- LK 
Sbjct: 1066 SLYEVNDNNKSYLSLK 1081 



tr Q33197 ANTP-139 protein [ANTP-139] [Clostridium botulinum 1196 

Q38197_9VIRU phage 1C] AA 

align 

Score =72.0 bits (175), Expect = 3e-ll 

Identities = 60/256 (23%), Positives = 111/256 (42%), Gaps = 37/256 (14%) 

Query: 47 NNLIDLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVSF 104 

N -r D4-SG +4- + -rF.L 4- + N 4- F 

Sbjct: 848 NIIEDISGKNTLIQYTESIELVYGVNGESLYLKSPNETIKFSNK — FFTNGLTNNFTICF 905 

Query: 105 WIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYN 164 

KKD X N*- NM N +■ HD KG 4-SV4- N 

Sbjct: 906 WLRFTG-KNDDKTRLIGNKV NNCGWEIYFEDNGLVFEIIDSNGNQESVYLS-N 956 

Query: 165 IREDISEYINRWFFVTITNN— LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDI 222 

Sbjct: 957 IIND NWY Y I S I SVDRLKDQLLI FINDKNVANVS I DQI LSI YSTNI I SL V 1005 

Query: 223 DRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 27 6 

4-v 7." 34 4- r r 4- Y 4- Y 4'4D v L YNK Y 4-4'N 

Sbjct: 1006 NKNNSIYVEELSVLDNPITSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNYVFPET 1065 

Query: 277 AGNKNS Y I KLK 287 

N SY4- LK 
Sbjct: 1066 SLYEVNDNNKSYLSLK 1081 



tr Q53550 Progenitor toxin L nontoxic-nonhemagglutinin component 1196 

Q53550_CLOBO [Clostridium AA 

botulinum] align 

Score = 71.6 bits (174), Expect = 3e-ll 

Identities = 60/256 (23%), Positives = 111/256 (42%), Gaps = 37/256 (14%) 

Query: 47 NNLIDLSGYGAKVEVYDGVEL — NDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVSF 104 

N THSG 4-4- ■(•■ -i-EL -:- S N A> 4- N 4- F 

Sbjct: 848 NIIEDISGKNTFIQYTESIELVYGVNGESLYLKSPNETIKFSNK — FFTNGLTNNFTICF 905 

Query: 105 WIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYN 164 

W4-R KND JL N-r GW4-.V N 4-4-4- 4-3.1; NG +8V+ N 

Sbjct: 906 WLRFTG-KNDDKTRLIGNKV NNCGWEIYFEDNGLVFEIIDSNGNQESVYLS-N 956 

Query: 165 IREDISEYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDI 222 

I D W •*">■-:*■:- 1 + 4- -r I'41'N K 4-N I I 4- 4* I 4- 

Sbjct: 957 IIND NWYYI SI SVDRLKDQLLI FINDKNVANVS I DQI LSI YSTNI I SL V 1005 

Query: 223 DRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 276 

4-4- I + -M- S4- * + Y 4- Y4-4-D 4- L YNK Y 4-4-N 
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Sbjct: 1006 NKNNSIYVEELSVLDNPITSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNYVFPET 1065 

Query: 277 AGNKNS Y I KLK 287 

y'i 3 Y H- LK 
Sbjct: 1066 S L YE VNDNNKS Y LS LK 1081 



tr Q45891 NTNH protein [ntnh] [Clostridium 1161 AA 

Q45891_CLOBO botulinum] align 

Score = 70.9 bits (172), Expect = 6e-ll 

Identities = 70/291 (24%), Positives = 127/291 (43%), Gaps = 49/291 (16%) 

Query: 88 NQNI I FNSVFLD FS VS FWI RI PK YKNDGI QN Y I HNE Y T 1 1 NCMKNNS GWKI SIR 141 

NCH-I .V-5--S- F -r FS+ FW+:i D .!>+ +1 ~N GW-Kl* + 

Sbjct: 852 NQS I S FSNDFFENGLTNS FS I Y FWLR — NLGKDTIKS KL I GSKE DNCGWE I Y FQ 903 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 19 9 

Sbjct: 904 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISVDRLKEQLLIFIDDNLVAN 956 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

IK-M 4- -!•:- I . +D + + SI N -r + Y +• Y++ 

Sbjct: 957 ,ESIKEILNIYSSNTISL VDENNPI YVEGLS I LNKPTTSQEVLSNY FKVLNNS YI R 1011 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PVGE I LTRS K YNQNS 305 

X) L YNK Y -i-i-N N N Y+- -J- +■ K N 

Sbjct: 1012 DSSEERLEYNKTYQLYNYVFSENPIYEIKQNNNIYLTINNTNNLNLQVSKFKLLSINPNK 1071 

Query: 306 KYINYRDLYI GEKFI-IRRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

+Y-i- D I EK-M 1 Q J.-K- K> I D F N 

Sbjct: 1072 QYVQKLDE VI I SVLDNMEKYI DI SE DNRLQLI DNKNNAKKMI I SNDI FI SN 1122 



tr Q45880 NtnhA protein [ntnhA] [Clostridium 1193 AA 

Q4 5 8 8 0_CLOBO botulinum] align 

Score =68.9 bits (167), Expect = 2e-10 

Identities = 69/291 (23%), Positives = 127/291 (42%), Gaps = 49/291 (16%) 

Query: 88 NQNII FNSVFLD FS VS FWI RI PKYKNDGI QNY I HNE YT 1 1 NCMKNNS GWKI SIR 141 

NQ-t-i F-r+ F 4- FS+ F><T+R D ;.'-*-+ +1 GW>I + 

Sbjct: 884 NQS IS FSNDFFENGLTNS FS I Y FWLR — NLGKDTIKS KLI GS KE DNCGWE I YFQ 935 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 199 

Sbjct: 936 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISVDRLKEQLLIFIDDNLVAN 98 8 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

Sbjct: 98 9 ESIKEILNIYSSNTISL VNENNPIYVEGLSILNKPTTSQEVLSNYFKVLNNSYIR 1043 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PVGE I LTRS K YNQNS 305 

D I: YNK Y ++-N N N Y-r ■«■ + -M-i- K N N 

Sbjct: 1044 DSSEERLEYNKTYQLYNYVFSENPIYEIKQNNNIYLTINNTNNLNLQVSKFKLLSINPNK 1103 
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Sbjct: 1006 NKNNSIYVEELSVLDNPITSEEVIRNYFSYLDNSYIRDSSKSLLEYNKNYQLYNYVFPET 1065 

Query: 277 AGNKNSYIKLK 287 

N 3Y + LK 
Sbjct: 1066 SLYEVNDNNKSYLSLK 1081 



tr Q45891 NTNH protein [ntnh] [Clostridium 1161 AA 

Q458 91_CLOBO botulinum] align 

Score = 70.9 bits (172), Expect = 6e-ll 

Identities = 70/291 (24%), Positives = 127/291 (43%), Gaps = 49/291 (16%) 

Query: 8 8 NQNIIFNSVFLD FS VS FW I R I PKYKNDGI QN Y I HNE Y T 1 1 NCMKNNS GWK I S I R 141 

Sbjct: 852 NQSISFSNDFFENGLTNSFSIYFWLR — NLGKDTIKS KLIGSKEDNCGWEI YFQ 903 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKIYINGKLESN 199 

Sbjct: 904 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISVDRLKEQLLIFIDDNLVAN 956 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

XTvM 4- -H- I +D X+ + +- 31 W •:■ + Y +• Y-H- 

Sbjct: 957 ESIKEILNIYSSNTISL VDENNPIYVEGLSILNKPTTSQEVLSNYFKVLNNSYIR 1011 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS Y IKLKKDS PVGE I LTRSK YNQNS 305 

D L YNK Y -i-i-N hi N Y +■ + +■ -H-* K N N 

Sbjct: 1012 DSSEERLEYNKTYQLYNYVFSENPIYEIKQNNNIYLTINNTNNLNLQVSKFKLLSINPNK 1071 

Query: 306 KYINYRDLYI GEKFI-IRRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

*Y-i- 0 1 EK-M I ••■ Q ?>-r- K> X 'OF N 

Sbjct: 1072 QYVQKLDEVI ISVLDNMEKYIDISEDNRLQLIDNKNNAKKMI ISNDI FISN 1122 



tr Q45880 NtnhA protein [ntnhA] [Clostridium 1193 AA 

Q458 80_CLOBO botulinum] align 

Score =68.9 bits (167), Expect = 2e-10 

Identities = 69/291 (23%), Positives = 127/291 (42%), Gaps = 49/291 (16%) 

Query: 8 8 NQNIIFNSVFLD FS VS FWI R I PKYKNDGI QNY I HNE YT I INCMKNNS GWKI SIR 141 

Sbjct: 884 NQSISFSNDFFENGLTNSFSIYFWLR- -NLGKDTIKS KLIGSKEDNCGWEI YFQ 935 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKIYINGKLESN 199 

Sbjct: 936 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISVDRLKEQLLIFIDDNLVAN 98 8 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 25 9 

IK4-I i- + 4- X •:»:■ I SI N •+ -:- Y ■•■ Y + +■ 

Sbjct: 989 ESIKEILNIYSSNTISL VNENNPI YVEGLS I LNKPTTSQEVLSNY FKVLNNS Y I R 1043 

Query: 2 60 DFWGNPLMYNKEYYMFN AGNKNSYIKLKKDS PVGE I LTRSK YNQNS 305 

D L YNK Y +4-N U N Y-r <■ •:• -M-f- K N N 

Sbjct: 1044 DSSEERLEYNKTYQLYNYVFSENPIYEIKQNNNIYLTINNTNNLNLQVSKFKLLSINPNK 1103 
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Query: 306 KYINYRDLYI GEKFI-IRRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

4-Y-i- D I 3KM I C I-H* K> I D F X 

Sbjct: 1104 QYVQKLDEVI I SVLDNMEKYIDI SEDNRLQLIDNKNNAKKMI I SNDI FI SN 1154 

s 



^ r 069276 Nontoxic-nonhaemagglutinin [ntnh] [Clostridium 1161 

06927 6_CLOBO botulinum] AA 

align 

Score =68.9 bits (167), Expect = 2e-10 

Identities = 69/291 (23%), Positives = 127/291 (42%), Gaps = 49/291 (16%) 

Query: 8 8 NQNI I FNSVFLD FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIR 141 

Sbjct: 852 NQS I S FSNDFFENGLTNS FS I YFWLR- -NLGKDTI KS KLIGSKEDNCGWEIYFQ 903 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN— LNNAKIYINGKLESN 199 

Sbjct: 904 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISVDRLKEQLLIFIDDNLVAN 956 

Query: 2 00 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

IKII -\- I + +• + SI N -r- + Y +■ Y'i":' 

Sbjct: 957 ESIKEILNIYSSNTISL VNENNPI YVEGLSILNKPTTSQEVLSNYFKVLNNSYIR 1011 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PVGE I LTRSK YNQNS 305 

X) L YNK Y -i-i-N M N Y *• + +• -H-y K N N 

Sbjct: 1012 DSSEERLEYNKTYQLYNYVFSENPIYEIKQNNNIYLTINNTNNLNLQVSKFKLLSINPNK 1071 

Query: 306 KYINYRDLYI GEKFI -IRRKSNSQS INDDIVRKEDYI YLDFFNLN 349 

+Y-i- O 1 EK-M I -:* Q .T.+--f- K+- X D F N 

Sbjct: 1072 QYVQKLDEVI I SVLDNMEKYIDI SEDNRLQLIDNKNNAKKMI I SNDI FISN 1122 



tr Q45887 Botulinum neurotoxin type F nontoxic-nonhemaglutinin 1165 

Q458 87_CLOBO component [ntnh] AA 

[Clostridium botulinum] align 

Score =67.8 bits (164), Expect = 5e-10 

Identities = 80/328 (24%), Positives = 143/328 (43%), Gaps = 58/328 (17%) 

Query: 45 KDNNLI-DLSGYGAKVEVYDGVELNDKNQFKLTSSANSKIRVT-QNQNIIFNSVFLD 99 

+DNN-KV D SG VE ' G<-£L +• +■ * NQ+IIF + ■* + 

Sbjct: 813 QDNNVI GDAS GKNT LVE Y PKGIE L V Y GI NNS AL Y LNGSNQ S 1 1 FTNDY FENGL 8 65 

Query: 100 FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKT 156 

FS+ rW-i-R N £ Q+ X -r-r +X -r N GW+.V + -r-r +li; NG 

Sbjct: 8 66 TNSFSI YFWLR NLG-QDTIKSK — LIGSKEYNCGWEIYFQEIGHVFNMIDSNGNE 917 

Query: 157 KSVFFEYNIREDISEYINRWFFVTITNN — LNNAKIYINGKLESNTDIKDIREVIANGEI 214 

Sbjct: 918 KNIYL SDVSN — NSWHY ITI S VDRLKEQLLI FIDDNLWNES I KDI LNI YSSNI I 970 

Query: 215 IFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYM 27 4 

D +-M- M N *i- + Y **■ Y-H-D I, YNK Y •:• 
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Query: 306 KYINYRDLYI GEKFIMRRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

4-Y4- D I 5 KM I ••• Q 1 4-4- K> X D F N 

Sbjct: 1104 QYVQKLDEVI I SVLDNMEKYI DI SEDNRLQLIDNKNNAKKMI I SNDI FI SN 1154 



tr 069276 Nontoxic -nonhaemagglutinin [ntnh] [Clostridium 1161 

069276_CLOBO botulinum] AA 

align 

Score =68.9 bits (167), Expect = 2e-10 

Identities = 69/291 (23%), Positives - 127/291 (42%), Gaps = 49/291 (16%) 

Query: 88 NQNI I FNSVFLD FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIR 141 

NQM ^4-4- F + FW4-R D I++ +1 4-4-N GWM + 

Sbjct: 852 NQS I S FSNDFFENGLTNS FS I Y FWLR — NLGKDTIKS KLIGSKEDNCGWEI YFQ 903 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 199 

4-4-4- -MD NG K4-4- + D+S N 4-4-TI4- +■ I>14- L + N 

Sbjct: 904 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISVDRLKEQLLI FIDDNLVAN 956 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

. I KM 4- 4-4- I ++■ I+ + 4- 31 N 4- -4 Y 4- Y 

Sbjct: 957 ESIKEILNIYSSNTISL VNENNPI YVE GLS I LNKPTTS QEVLSNY FKVLNNS Y I R 1011 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PVGE I LTRSK YNQNS 305 

X) T, YNK 7 4-4-N M N 'V 4- 4- -r 4- 4-4-4- K N N 

Sbjct: 1012 DSSEERLEYNKTYQLYNYVFSENPIYEIKQNNNIYLTINNTNNLNLQVSKFKLLSINPNK 1071 

Query: 306 KYINYRDLYI GEKFI-IRRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

4-Y4- D 1 BK ■:*'.; I. 4- Q 1 4-4- K> X D F N 

Sbjct: 1072 QYVQKLDEVI I SVLDNMEKYI DI SEDNRLQLIDNKNNAKKMI ISNDIFISN 1122 



tr Q45 8 87 Botulinum neurotoxin type F nontoxic-nonhemaglutinin 1165 

Q45887_CLOBO component [ntnh] AA 

[Clostridium botulinum] align 

Score =67.8 bits (164), Expect = 5e-10 

Identities = 80/328 (24%), Positives = 143/328 (43%), Gaps = 58/328 (17%) 

Query: 45 KDNNLI-DLSGYGAKVEVYDGVELNDKNQFKLTSSANSKIRVT-QNQNI I FNSVFLD 99 

4DNNM O SG V& G4-KL +■ +■ 4- NQ+-.TIF 4- * 4- 

Sbjct: 813 QDNNVI GDAS GKNTLVE Y PKGI E L VYGINNSALYLNGSNQSIIFTNDYFENGL 8 65 

Query: 100 FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKT 15 6 

FS+ FW4-R N G Q4- X 4-r 4~X -f N GWM 4- 4-4- 4-ID NG 

Sbjct: 8 66 TNSFSIYFWLR NLG-QDTIKSK — LI GS KE YNCGWE I Y FQE I GHVFNMI DSNGNE 917 

Query: 157 KSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESNTDIKDIREVIANGEI 214 

K+4-4- D4-S N W 4---TI4- 4- I4-J4- L N 1KDI 4- 4-4- I 

Sbjct: 918 KNIYL SDVSN--NSWHYITISVDRLKEQLLIFIDDNLWNESIKDILNIYSSNII 97 0 

Query: 215 IFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYM 274 

D +-M- 4-1 N 4- + Y 4- Y4-+D I. YNK Y 4- 
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Sbjct : 971 SLLSDNKAS YIEGLTILNKPTTGEEVLRNYFKNLNNSYVRDSNDERLEYNKTYQL 1025 

Query: 275 FN-AGNKNS Y I KLKKDS PVGE I LTR SKYNQNSKYINYRD LY 314 

Sbjct: 1026 YDYVFPDNPICEVKQDNNIYLTINNINNLNMKPCKFKLLSINSNKQYVQKWDEVIISVLY 1085 

Query: 315 IGEKFI-IRRKSNSQSINDDIVRKEDYI 341 

Sbjct: 1086 DTEKYVCISNENNRVKIIDNKIMQVKFI 1113 



tr Q45844 Neurotoxin complex M nontoxic-nonhemagglutinin 1165 

Q45844_CLOBO component fNTNH] AA 

[Clostridium botulinum] align 

Score =67.8 bits (164), Expect = 5e-10 

Identities = 80/328 (24%), Positives = 143/328 (43%), Gaps = 58/328 (17%) 

Query: 45 KDNNLI-DLSGYGAKVEVYDGVELNDKNQFKLTSSANSKIRVT-QNQNIIFNSVFLD 99 

+ D SG V£ CTr-f-S.li + NS + + NQ+.I1F + -r + 

Sbjct: 813 Q DNNV I GD AS GKNT L VE Y PK G I E L VYGINNSALYLNGSNQSI I FTNDYFENGL 8 65 

Query: 100 FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKT 156 

ITS* FW-f-R N G Q+ I -M- +1 -:- N GVrf+I + -f--i- +1D NG 

Sbjct: 8 66 TNSFSIYFWLR NLG-QDTIKSK — LI GSKE YNCGWE I Y FQE I GHVFNMIDSNGNE 917 

Query: 157 KSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESNTDIKDIREVIANGEI 214 

Sbjct: 918 KNIYL SDVSN — NSWHYITISVDRLKEQLLIFIDDNLWNESIKDILNIYSSNII 97 0 

Query: 215 IFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYM 27 4 

Sbjct: 971 SLLSDNKAS YIEGLTILNKPTTGEEVLRNYFKNLNNSYVRDSNDERLEYNKTYQL 1025 

Query: 275 FN-AGNKNS YIKLKKDS PVGE I LTR SKYNQNSKYINYRD LY 314 

+ N -M-K-i-D* r ■:- N N -r-Y-i- D LY 

Sbjct: 1026 YDYVFPDNPICEVKQDNNIYLTINNINNLNMKPCKFKLLSINSNKQYVQKWDEVIISVLY 1085 

Query: 315 IGEKFI-IRRKSNSQSINDDIVRKEDYI 341 

Sbjct: 1086 DTEKYVCISNENNRVKIIDNKIMQVKFI 1113 



tr Q564H3 Neurotoxin heavy chain [Clostridium sp. 167 AA 

Q564H3_9CLOT RKDJ align 

Score = 63.5 bits (153), Expect = 9e-09 

Identities = 50/167 (29%), Positives = 71/167 (41%), Gaps = 13/167 (7%) 

Query: 301 YNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXX 360 

Y 1 YR LY G KFII4-R * 4 I D y+- D-M L N E V 

Sbjct: 9 YTNGKLNIYYRRLYNGLKFIIKRYTPNNEI-DSFVKSGDFIKLYVSYNNNEHIVGYPKDG 67 

Query: 361 XXXXXXXXXAPI SDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRF 417 

* Y -M- •■• + TVS QL D<- + -i-GLi-G I! 
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Sbjct: 971 SLLSDNKAS YIEGLTILNKPTTGEEVLRNYFKNLNNSYVRDSNDERLEYNKTYQL 1025 

Query: 275 FN-AGNKNS Y I KLKKDS PVGE I LTR SKYNQNSKYINYRD LY 314 

-M- N -r+K+D+ -:■ + N N + Y* D LY 

Sbjct: 1026 YDYVFPDNPICEVKQDNNIYLTINNINNLNMKPCKFKLLSINSNKQYVQKWDEVIISVLY 1085 

Query: 315 IGEKFI-IRRKSNSQSINDDIVRKEDYI 341 

Sbjct: 1086 DTEKYVCISNENNRVKIIDNKIMQVKFI 1113 



tr Q45844 Neurotoxin complex M nontoxic-nonhemagglutinin 1165 

Q45844_CLOBO component [NTNH] AA 

[Clostridium botulinum] align 

Score =67.8 bits (164), Expect = 5e-10 

Identities = 80/328 (24%), Positives = 143/328 (43%) r Gaps = 58/328 (17%) 

Query: 45 KDNNLI-DLSGYGAKVEVYDGVELNDKNQFKLTSSANSKIRVT-QNQNIIFNSVFLD 99 

O SG V& G+FiX* + NS + + NQ-r.IIF + -r + 

Sbjct: 813 QDNNVI GDAS GKNTLVE Y PKGI E L VYGINNSALYLNGSNQSIIFTNDYFENGL 865 

Query: 100 FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKT 156 

STS+ FW-rR N G Q+ I +1 •:• W GVH-I + +1D NG 

Sbjct: 8 66 TNSFSIYFWLR NLG-QDTIKSK — LI GSKE YNCGWE I Y FQE I GHVFNMIDSNGNE 917 

Query: 157 KSVFFEYNIREDISEYINRWFFVTITNN--LNNAKIYINGKLESNTDIKDIREVIANGEI 214 

+ + D4-S N w -i-i-TI-t *■ I-t-I-i- I: N XKDI * -H- I 

Sbjct: 918 KNIYL SDVSN— NSWHYITISVDRLKEQLLIFIDDNLWNESIKDILNIYSSNI I 97 0 

Query: 215 IFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYM 274 

D ■++■+ M N -:• r Y + Y-H-D L YNK Y 

Sbjct: 971 SLLSDNKAS YIEGLTILNKPTTGEEVLRNYFKNLNNSYVRDSNDERLEYNKTYQL 1025 

Query: 275 FN- AGNKNS Y I KLKKDS PVGE I LTR SKYNQNSKYINYRD LY 314 

•H- N +-K<C-H>* •+ -:- N N +Y-:- D L'i 

Sbjct: 1026 YDYVFPDNPICEVKQDNNIYLTINNINNLNMKPCKFKLLSINSNKQYVQKWDEVIISVLY 1085 

Query: 315 IGEKFI-IRRKSNSQSINDDIVRKEDYI 341 

Sbjct: 1086 DTEKYVCISNENNRVKIIDNKIMQVKFI 1113 



tr Q564H3 Neurotoxin heavy chain [Clostridium sp. 167 AA 

Q564H3_9CLOT RKD] align 

Score = 63.5 bits (153), Expect = 9e-09 

Identities = 50/167 (29%), Positives = 71/167 (41%), Gaps = 13/167 (7%) 

Query: 301 YNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYLDFFNLNQEWRVYTXXXX 360 

Y I YR LY G KFII4-R 4 ID V+- D*i*I L N S V 

Sbjct: 9 YTNGKLNI Y YRRLYNGLKFI I KRYT PNNE I -DS FVKSGDFI KLYVS YNNNEHI VGY PKDG 67 

Query: 361 XXXXXXXXXAPI SDSDEFYNTIQIKEYDEQPTYSCQLLFKKDEESTDEIGLIGIHRF 417 
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Sbjct : 68 NAFNNLDRI LRVGYNAPGI PLYKKMEAVKLRDLKTYSVQLKLYDDKNAS — LGLVGTHN- 124 

Query: 418 YESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWT 464 

I -f-D S W'Y -+-K K LGC-:-« F+P DEGWT 

Sbjct: 125 — GQIGNDPNRDILIASNWYFNHLKDKI LGCDWYFVPTDEGWT 165 



tr Q9ZAJ6 Ntnh protein [ntnh] [Clostridium 1162 AA 

Q9ZAJ6_CLOBO botulinum] align 

Score = 63.5 bits (153), Expect = 9e-09 

Identities = 70/293 (23%), Positives = 124/293 (41%), Gaps = 53/293 (18%) 

Query: 8 8 NQNI I FNSVFLD FSVSFWIRI PKYKNDGIQNYIHNEYTI INCMKNNSGWKISIR 141 

NQ-M F + FS + FW+R N G -r +1 -f-f-N GSf-KV + 

Sbjct: 849 NQS I S FSNDFFENGLTNS FS I HFWLR NLGQDT TKSKLIGSKEDNCGWEI YFQ 900 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 199 

Sbjct: 901 NTGLVFNMIDSNGDEKNIYL SDVSN — NSWHYITISVDRLKEQLLI FIDDNLWN 953 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

Sbjct : 954 ESIKEILNIYSSNIISLLSDNNAS YIEGLTILNKPTTGEEVLSNYFKNLNNSYIR 1008 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PVGE I LTRS KY NQ 303 

X) L YNK Y. -i-rN N N V +■ + ■* + L N 

Sbjct: 1009 DSNEERLEYNKTYQLYNYVFSDKPICEVKQNNNIYLTINNTNNLN--LQASKFKLLSINP 1066 

Query: 304 NSKYINYRDLYI GEKFI-IRRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

N -i-YH- D I EK+I. I + Q, T-H- I D V N 

Sbjct: 1067 NKQYVQKFDEVIISVLDNMEKYIDISEDNRLQLIDNKNSAKKMIISNDIFISN 1119 



tr Q45914 Type A progenitor toxin nontoxic-nonHA (NTNH) [ant] 1193 

Q4 5 9 1 4_CLOBO [ Clostridium AA 

botulinum] align 

Score = 63.2 bits (152), Expect = le-08 

Identities = 69/293 (23%), Positives = 125/293 (42%), Gaps = 53/293 (18%) 

Query: 8 8 NQNI I FNSVFLD FSVSFWIRI PKYKNDGIQNYIHNEYTI INCMKNNSGWKISIR 141 

NQ-i-'I F •:• FS + FVi>P D TH- -M -H-N GW+-.7. * 

Sbjct: 884 NQS I S FSNDFFENGLTNS FS I Y FWLR — NLGKDTIKS KLIGSKEDNCGWEIYFQ 935 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 199 

Sbjct: 936 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISVDRLKEQLLI FIDDNLVAN 98 8 

Query; 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

Sbjct: 98 9 ESIKEILNIYSSNIISL LSENNPSYIEGLTILNKPTTSQEVLSNYFEVLNNSYIR 1043 

Query: 2 60 DFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PVGE I LTRS KY NQ 303 

D L YNK Y + +-N N N Y-i- <- -:• ••• L 3Kf N 
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Sb jet : 68 NAFNNLDRI LRVGYNAPGI PLYKKMEAVKLRDLKT YS VQLKLYDDKNAS — LGLVGTHN- 124 

Query: 418 YESGIVFEEYKDYFCISKWYLKEVKRKPYNLKLGCNWQFIPKDEGWT 464 

I +■ -*-D 3 V?Y +K K LGC-rVf F + P 

Sbjct: 125 — GQI GNDPNRDI LI ASNWY FNHLKDKI LGCDWYFVPTDEGWT 165 



tr Q9ZAJ6 Ntnh protein [ntnh] [Clostridium 1162 AA 

Q9ZAJ6_CLOBO botulinum] align 

Score =63.5 bits (153), Expect = 9e-09 

Identities = 70/293 (23%), Positives = 124/293 (41%), Gaps = 53/293 (18%) 

Query: 88 NQNI I FNSVFLD FS VS FWI R I PKYKNDGI QNY I HNE YT 1 1 NCMKNNS GWKI SIR 141 

MQ-M f'-f-r F + FS+ FW+T< N G -r +J. ttN GW-Kl + 

Sbjct: 849 NQSISFSNDFFENGLTNSFSIHFWLR NLGQDT TKSKLIGSKEDNCGWEIYFQ 900 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 19 9 

Sbjct: 901 NTGLVFNMIDSNGDEKNIYL SDVSN — NSWHYITISVDRLKEQLLIFIDDNLWN 953 

Query: 200 TDIKDIREVTANGEI I FKLDGDIDRTQFIWMKYFSI FNTELSQSNIEERYKIQSYSEYLK 259 

Sbjct : 954 ESIKEILNIYSSNIISLLSDNNAS YIEGLTILNKPTTGEEVLSNYFKNLNNSYIR 1008 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PVGE I LTRS KY NQ 303 

X) I. YNK Y -f--i-N N N Y +■ 4- ■* +• L <;k> N 

Sbjct: 1009 DSNEERLEYNKTYQLYNYVFSDKPICEVKQNNNIYLTINNTNNLN — LQASKFKLLSINP 1066 

Query: 304 NSKYINYRDLYI GEKFI-IRRKSNSQSINDDIVRKEDYI YLDFFNLN 349 

N D I KK+I I + Q I K+ I D F N 

Sbjct: 1067 NKQYVQKFDEVIISVLDNMEKYIDISEDNRLQLIDNKNSAKKMIISNDIFISN 1119 



tr Q 459 Li Type A progenitor toxin nontoxic-nonHA (NTNH) [ant] 1193 

Q45 914_CLOBO [Clostridium AA 

botulinum] align 

Score = 63.2 bits (152), Expect = le-08 

Identities = 69/293 (23%)., Positives = 125/293 (42%), Gaps = 53/293 (18%) 
Query: 8 8 NQNII FNSVFLD FS VS FWI RI PKYKNDGI QNY I HNE YT 1 1 NCMKNNS GWKI S I R 141 

NQ-i-I Fit F *:• FSH* Fv'iH-R D I*H- -\- X -r-r-M GV3>T. •:■ 

Sbjct: 884 NQS I S FSNDFFENGLTNS FS I Y FWLR — NLGKDTIKS KLIGSKEDNCGWEI YFQ 935 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 199 

+++ -taD NG K++~ D+S N W + !>.!+ L 

Sbjct: 936 DTGLVFNMIDSNGNEKNIYL : — SDVSN — NSWHYITISVDRLKEQLLIFIDDNLVAN 98 8 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

Sbjct : 989 ESIKEILNIYSSNIISL LSENNPSYIEGLTILNKPTTSQEVLSNYFEVLNNSYIR 1043 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PVGE I LTRS KY NQ 303 

D L YNK Y + N N Y+ i- •■• L SKI- N 
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Sbjct: 1044 DSNEERLEYNKTYQLYNYVFSDKPICEVKQNNNIYLTINNTNNLN — LQASKFKLLS INP 1101 

Query: 304 NSKYINYRDLYI GEKFI - IRRKSNSQS INDDIVRKEDY I YLDFFNLN 349 

N -:-Y+ D I EK+I I + Q K-f- I D F N 

Sbjct: 1102 NKQYVQKLDEVI I SVLDNMEKYIDI SEDNRLQLI DNKNNAKKMI I SNDI FI SN 1154 



tr P71107 Ntnh protein [ntnh] [Clostridium botulinum 1193 AA 

P71107_CLOBO A] align 

Score = 63.2 bits (152), Expect = le-08 

Identities = 69/293 (23%), Positives = 125/293 (42%), Gaps = 53/293 (18%) 

Query: 88 NQNI I FNSVFLD FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIR 141 

.NQ-KT. F-i-t-'F + FS+ FW+R X) A>+ +1 ™N GW-Kl + 

Sb j ct : 8 8 4 NQS I S FSND FFENGLTNS FS I Y FWLR — NLGKDTIKS KLIGSKEDNCGWEI YFQ 935 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 199 

Sbjct: 936 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISVDRLKEQLLI FIDDNLVAN 98 8 

Query: 20 0 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

XK-M *■ -i-:- I + •}■ + <*■ -M N -r + Y Y-i-r 

Sbjct: 98 9 ESIKEILNIYSSNIISL LSENNPSYIEGLTILNKPTTSQEVLSNYFEVLNNSYIR 1043 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PVGE I LTRS KY NQ 303 

X) L YNK Y -:--t-N N N Y +■ * ■* +■ L S5K+ N' 

Sbjct: 1044 DSNEERLEYNKTYQLYNYVFSDKPICEVKQNNNIYLTINNTNNLN — LQASKFKLLS INP 1101 

Query: 304 NSKYINYRDLYI GEKFI- IRRKSNSQS INDDIVRKEDYI YLDFFNLN 349 

N *i-Y+ D X IvK+T. I + Q I-i-i* X D F N 

Sbjct: 1102 NKQYVQKLDEVI ISVLDNMEKYIDISEDNRLQLIDNKNNAKKMIISNDIFISN 1154 



tr Q45850 Ntnh protein [ntnh] [Clostridium 1163 AA 

Q45850_CLOBO botulinum] align 

Score =62.8 bits (151), Expect = 2e-08 

Identities = 49/214 (22%), Positives = 100/214 (45%), Gaps = 29/214 (13%) 

Query: 88 NQNI I FNSVFLD FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIR 141 

MQ+I F-r-i- F -t- FS+ FV?+K D ;>+ +1 -i~f-.N + 

Sbjct: 850 NQS I S FSNDFFENGLTNS FS I Y FWLR — NLGKDTIKS KLIGSKEDNCGWEI YFQ 901 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 199 

Sbjct : 902 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISIDRLKEQLLI FIDDNLWN 954 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

IK-\T. "i- + +■ I ■:• -f-i-r +T M ■+ •:• y .:. y + 

Sbjct: 955 ESIKEILNIYSSNIISL LSNNNASYIEGLTILNKPTTSQEVLSNYFKNLNNSYIR 1009 

Query: 2 60 DFWGNPLMYNKEYYMFN-AGNKNSYIKLKKDSPV 2 92 

D L YNK Y + H-N -:--i-K"** + +- 

Sbjct: 1010 DSNEERLEYNKTYQLYNYVFSENPIYEIKQNNNI 1043 
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Sbjct: 1044 DSNEERLEYNKTYQLYNYVFSDKPICEVKQNNNIYLTINNTNNLN — LQASKFKLLSINP 1101 

Query: 304 NSKYINYRDLYI GEKFI-IRRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

N 4-Y + D X EK+I 1 + Q I4-H- K4- 1 D F K 

Sbjct: 1102 NKQYVQKLDEVIISVLDNMEKYIDISEDNRLQLIDNKNNAKKMIISNDIFISN 1154 



tr P71107 Ntnh protein [ntnh] [Clostridium botulinum 1193 AA 

P71107_CLOBO A] align 

Score = 63.2 bits (152), Expect = le-08 

Identities = 69/293 (23%), Positives = 125/293 (42%), Gaps = 53/293 (18%) 

Query: 8 8 NQNI I FNSVFLD FS VS FWT RI PKYKNDGI QNY I HNE YT 1 1 NCMKNNS GWKI S I R 141 

NQ-KT. F4-4- F + *\S4- FW4-R D A>4- +1 4-fN GW+x 4- 

Sbjct: 884 NQS IS FSNDFFENGLTNS FS I Y FWLR — NLGKDTIKS KLI GS KE DNCGWE I Y FQ 935 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 199 

4-4-4- vlD NG KH-++- D*S N V? 4-4-TI4- +■ 1 4-1 4- L +-N 

Sbjct: 936 DTGLVFNMIDSNGNEKNIYL SDVSN- -NSWHY ITI SVDRLKEQLLI FI DDNLVAN 988 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

I KM 4- 4-4- I + 4 + 4- 4-1 N •:• •¥ Y 4- Y'H- 

Sbjct: 989 ESIKEILNIYSSNIISL LSENNPSYIEGLTILNKPTTSQEVLSNYFEVLNNSYIR 1043 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS YI KLKKDS PVGE I LTRSKY NQ 303 

D L YNK Y 4-4-N ■ N N "x +■ 4- r +■ T.i SK4- N 

Sbjct: 1044 DSNEERLEYNKTYQLYNYVFSDKPICEVKQNNNIYLTINNTNNLN — LQASKFKLLSINP 1101 

Query: 304 NSKYINYRDLYI GEKFI-IRRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

N 4-Y4- D I EK+.V. I 4- Q I>H- K4- X D F N 

Sbjct: 1102 NKQYVQKLDEVI I SVLDNMEKY IDI SEDNRLQLIDNKNNAKKMI I SNDI FI SN 1154 



tr Q45850 Ntnh protein [ntnh] [Clostridium 1163 AA 

Q45850_CLOBO botulinum] align 

Score = 62.8 bits (151), Expect = 2e-08 

Identities = 49/214 (22%), Positives = 100/214 (45%), Gaps = 29/214 (13%) 

Query: 88 NQNI I FNSVFLD FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIR 141 

NQ4-T F-s-4- V* 4- FS+ FV?+R O 14-4- + .V 4-4-N 4- 

Sbjct : 850 NQS I S FSND FFENGLTNS FS I Y FWLR — NLGKDTIKS KL I GS KE DNCGWE I Y FQ 901 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN— LNNAKI YINGKLESN 199 

4-4-4* 4-IO K+44 D*S N W 4-4-TI4- 14-2 + L N 

Sbjct: 902 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISIDRLKEQLLI FIDDNLWN 954 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

IK 4-1 4- +4. X +1 N 4* 4- Y 4- Y + +■ 

Sbjct: 955 ESIKEILNIYSSNIISL LSNNNAS Y I E GLTI LNKPTTS QE VLSNY FKNLNNS Y I R 1009 

Query: 2 60 DFWGNPLMYNKEYYMFN-AGNKNSYIKLKKDSPV 2 92 

D I: YNK Y +4-N -f-i-N 4-4K< + 4- 4- 

Sbjct: 1010 DSNEERLEYNKTYQLYNYVFSENPIYEIKQNNNI 1043 
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t- r P71108 Nontoxic-nonhemagglutinin component [Clostridium 1193 

P71108_CLOBO botulinum] AA 

align 

Score = 61.6 bits (148), Expect = 3e-08 

Identities = 69/293 (23%), Positives = 124/293 (41%), Gaps = 53/293 (18%) 

Query: 88 NQNI I FNSVFLD FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIR 141 

Sbjct : 884 NQS I S FSNDFFENGLTNS FS I Y FWLR — NLGKDT I KS KLI GSKGDNCGWE I Y FQ 935 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 199 

Sbjct: 936 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISVDRLKEQLLI FIDDNLVAN 988 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

IK4-I + +■ + I ■:- -i-M- +-I M ■* -f- Y -r Y +■ 

Sbjct: 98 9 ESIKEILNIYSSNIISL LSENNPSYIEGLTILNKPTTSQEVLNNYFKVLNNSYIR 1043 

Query: 2 60 DFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PVGE I LTRSKY NQ 303 

D L YNK Y + +N N N Y-r <- + L 3K+ M 

Sbjct: 1044 DSNEERLEYNKTYQLYNYVFSDKPICEVKQNNNIYLTINNTNNLN — LQPSKFKLLSINP 1101 

Query: 304 NSKYINYRDLYI GEKFI-IRRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

N ry> D I £K-M X + Q Irt Kr I D F N 

Sbjct: 1102 NKQYVQKLDEVIISVLGNMEKYIDISEDNRLQLIDNKNGAKKMIISNDMFISN 1154 



tr P71109 Nontoxic-nonhemagglutinin [ntnh] [Clostridium 1159 

P71109_CLOBO botulinum] AA 

align 

Score = 61.2 bits (147), Expect = 5e-08 

Identities = 69/293 (23%), Positives = 125/293 (42%), Gaps = 53/293 (18%) 

Query: 8 8 NQNI I FNSVFLD FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIR 141 

NO*. I F-M- F FS + Sw'+R D I +■ Y +1 •<• + N GW-M +■ 

Sbjct: 850 NQS IS FSNDFFENGLTNS FS I YFWLR--NLGKDTIK YKLIGSKEDNCGWEI YFQ 901 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 199 

■H-f +11; NG K>-H- 1>KS N W ++T.T.+ * a*M*+ L -i-N 

Sbjct: 902 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISVDRLKEQLLI FIDDNLVAN 954 

Query: 2 00 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

Sbjct: 955 ESIKEILNIYSSNIISL LSENKPSYIEGLTILNKPTTSQEVLNNYFKVLNNSYIR 1009 

Query: 2 60 DFWGNPLMYNKEYYMFN AGNKNS Y IKLKKDS PVGE I LTRSKY NQ 303 

D L Y+K V ••• N . N N Y* ■* •>• L SK+ N 

Sbjct: 1010 DSNEERLEYHKTYQLDNYVFSDKPICEVKQNNNIYLTINNTNNLN — LQPSKFKLLSINS 1067 

Query: 304 NSKYINYRDLYI GEKFI-IRRKSNSQSINDDIVRKEDYI YLDFFNLN 349 

N -vY-i- D I EK4I I H- Q I-H- X'r I D F N 
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tr P^llOS Nontoxic-nonhemagglutinin component [Clostridium 1193 

P71108_CLOBO botulinum] AA 

align 

Score =61.6 bits (148), Expect = 3e-08 

Identities = 69/293 (23%), Positives = 124/293 (41%), Gaps = 53/293 (18%) 

Query: 88 NQNI I FNSVFLD FSVS FWI RI PKYKNDGI QNY I HNEY T I INCMKNNS GWKI SIR 141 

NQ+I Frt F •:• FS + FVi'+P D I++ + T +N GVff+.7. + 

Sbjct: 88 4 NQSISFSNDFFENGLTNSFSIYFWLR — NLGKDTIKS KLIGSKGDNCGWEI YFQ 935 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 199 

+++ +ID NG K+++ D+S N W ++TT + + 1+1+ L +N 

Sbjct: 936 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWH Y I T I S VDRLKE QLLI FI DDNLVAN 988 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

IK+I + ++ I + +++ +1 N + + Y + Y+ + 

Sbjct: 98 9 ESIKEILNIYSSNIISL LSENNPSYIEGLTILNKPTTSQEVLNNYFKVLNNSYIR 1043 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PVGE I LTRS KY NQ 303 

D L YNK Y + +N N N Y+ + + + L SK+ N 

Sbjct: 1044 DSNEERLE YNKT YQLYNYVFS DKPI CE VKQNNNI Y LT INNTNNLN — LQPSKFKLLSINP 1101 

Query: 304 NSKYINYRDLYI GEKFI-IRRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

N +Y+ D I EK+i I + Q .V++ Kr I D F N 

Sbjct: 1102 NKQYVQKLDEVIISVLGNMEKYIDISEDNRLQLIDNKNGAKKMIISNDMFISN 1154 



^ r P71109 Nontoxic-nonhemagglutinin [ntnh] [Clostridium 1159 

P71109_CLOBO botulinum] AA 

align 

Score = 61.2 bits (147), Expect = 5e-08 

Identities = 69/293 (23%), Positives = 125/293 (42%), Gaps = 53/293 (18%) 

Query: 88 NQNI I FNSVFLD FSVS FWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKI SIR 141 

NQ + I F-i-+ F + FS + Fw+R 0 1+ Y +1 ++N Gvf+I + 

Sbjct: 850 NQSISFSNDFFENGLTNSFSIYFWLR — NLGKDTIK YKLIGSKEDNCGWEIYFQ 901 

Query: 142 GNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNN — LNNAKI YINGKLESN 199 

+++ +.7.1; NG K+++ V>+S N W + + TT.+ 1+1 + L +N 

Sbjct: 902 DTGLVFNMIDSNGNEKNIYL SDVSN — NSWHYITISVDRLKEQLLI FIDDNLVAN 954 

Query: 200 TDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLK 259 

IK+I + ++ 1 + + +++ +1 N + + Y + Y + + 

Sbjct: 955 ESIKEILNIYSSNIISL LSENKPSYIEGLTILNKPTTSQEVLNNYFKVLNNSYIR 1009 

Query: 260 DFWGNPLMYNKEYYMFN AGNKNS Y I KLKKDS PVGE I LTR S K Y NQ 303 

D L Y+K Y •:■ N N N Y+ + + + L SK+ N 

Sbjct: 1010 DSNEERLE YHKTYQLDNYVFSDKPICEVKQNNNIYLTINNTNNLN — LQPSKFKLLSINS 1067 

Query: 304 NSKYINYRDLYI GEKFI-IRRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

N +Y+ D I EK+I I + Q I++ K+ I D F N 
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Sbjct: 1068 NKQYVQKFDEVI I S I LGNMEKY I DI S EDNRLQLI DNKNGAKKMI I SNDMFI SN 1120 



tr Q7WUH7 Botulinum neurotoxin type E (Fragment) [bont/E] 71 M 

Q7WUH7_CLOBU [ Clostridium 

butyricum] align 

Score = 49.3 bits (116), Expect = 2e-04 

Identities = 30/77 (38%), Positives = 44/77 (56%), Gaps = 7/77 (9%) 

Query: 266 LMYNKE YYMFNAGNKNS Y I KLKKDS PVGE I LTRSKYNQNSKYINYRDLYI GEKFI I RRKS 325 

L+Y-:-KEYY+- N N>« + DS T S N S -i- LV G K X+-R -:- 

Sbjct: 2 LLYDKEYYLLNVLKPNNFINRRTDS TLSINNIRSTILLANRLYSGIKVKIQRVN 55 

Query: 326 NSQSINDDIVRKEDYIY 342 

.MS S ND-:-t-VR H"H~:-Y 
Sbjct: 56 NS-STNDNLVRNDDHVY 71 



tr Q8ILA2 Hypothetical protein [PF14_0343] [Plasmodium falciparum 2269 

Q8ILA2_PLAF7 (isolate AA 

3D7) ] align 

Score =48.1 bits (113), Expect = 4e-04 

Identities = 89/379 (23%), Positives = 144/379 (37%), Gaps = 73/379 (19%) 

Query: 25 EMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGVELNDKN 71 

E FNK -H-?; rV -f-N L.V-* Y K VY VE N+KM 

Sbjct: 1373 EDFNKLDNEHSKD KY GENALI N Y V- Y LNKGNVY KNVE KNE KNKKNKE RTHVNTE I 1426 

Query: 72 Q FKLT S SANS K I RVTQNQ NI I FNSVFLDFS VS FWI RI PKYKNDGI QNY IHN 122 

Sbjct: 1427 KLNIYQRKESSDSNSKENIDMNNLECTSLYFTKNDLQNKNKLFDLLRNIDKKNLRDVIFK 148 6 

Query: 123 EYTIINCMKNNS GWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFV 17 9 

.;. -4-xn + N G X + li I + K K-+-VF -i- + Y NR 
Sbjct: 1487 I FAVI NS KR FNGDMI GE KGK FKNNE I TK Y I KNKNV FNK I K P Y KKNT NY KNRK 1538 

Query: 180 TITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYF 233 

N N K K "3 + ■:• K + + + .!> •+ ■>■ K 

Sbjct: 1539 — ENKKENKK ENKKENKNNKKKLHSFFIRNKLIYNNNNNSNNNNICKNKNNIQKISK 1593 

Query: 234 -SIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLM YNKEYYMFNAGNK N 281 

N •••NX + R Q E K-i- GN ■:■ YM -:-Y + N NK M 

Sbjct: 1594 QKKINKIFYPTNIYKRM-YQKIKENNKNMEGNQKIIETYNTKYKLINVPNKEIYFHKNEN 1652 

Query: 2 82 S Y I KLKKDS PVGE I LTRSKYNQNSKY I NYRDLYIGEKFI IRRKSNSQSINDDIVR 336 

+ X 4-KK PV •:• R Q -i-KY.T. NY Xr'rl +K -f-i- NS 4* N-i- .Tr 
Sbjct: 1653 NNI GVKKTLPV — Y I Y RMTMKQKNK Y I P I KKFN Y S Y L F I E KK KKNYNSSTRNNKILP 1707 

Query: 337 KEDYIYLDFFNLNQEWRVY 355 

+ V N * +Y 

Sbjct: 1708 YYYFFDLNNFTQNMKQNLY 1726 
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Sbjct: 1068 NKQYVQKFDEVIISILGNMEKYIDISEDNRLQLIDNKNGAKKMIISNDMFISN 1120 



tr Q7WUH7 Botulinum neurotoxin type E (Fragment) [bont/E] 71 AA 

Q7WUH7_CLOBU [Clostridium 

butyricum] align 

Score = 49.3 bits (116), Expect = 2e-04 

Identities = 30/77 (38%), Positives = 44/77 (56%), Gaps = 7/77 (9%) 

Query: 266 LMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKS 325 

L4Y-:-KSYY +■ N ■)• DS T S N S LY G K A>R •:• 

Sbjct: 2 LLYDKEYYLLNVLKPNNFINRRTDS TLSINNIRSTILLANRLYSGIKVKIQRVN 55 

Query: 326 NSQSINDDIVRKEDYIY 342 

Sbjct: 56 NS-STNDNLVRNDDHVY 71 



tr Q8ILA2 Hypothetical protein [PF14_0343] [Plasmodium falciparum 2269 

Q8ILA2_PLAF7 (isolate AA 

3D7) ] align 

Score =48.1 bits (113), Expect = 4e-04 

Identities = 89/379 (23%), Positives = 144/379 (37%), Gaps = 73/379 (19%) 

Query: 25 EMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGVELNDKN 71 

% ITNK -i-M? ry -i-N 1:1 r Y K VY VE N4KN 

Sbjct: 1373 EDFNKLDNEHSKD KYGENALINYV-YLNKGNVYKNVEKNEKNKKNKERTHVNTEI 142 6 

Query: 72 QFKLTSSANSKIRVTQNQ NIIFNSVFLDFSVSFWIRI PKYKNDGIQNYIHN 122 

Sbjct: 1427 KLNIYQRKESSDSNSKENIDMNNLECTSLYFTKNDLQNKNKLFDLLRNIDKKNLRDVIFK 148 6 

Query: 123 E YT 1 1 NCMKNNS GWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFV 17 9 

-•- -MN + N G K + N 1 + K K + VF -■■ +■ -•- Y NR 
Sbjct: 1487 I FAV I NS KR FNGDMI GE KGK FKNNE I TK Y I KNKNVFNKIKPYKKNTNYKNRK 1538 

Query: 18 0 TITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYF 233 

Sbjct: 1539 — ENKKENKK ENKKENKNNKKKLHSFFIRNKLIYNNNNNSNNNNICKNKNNIQKISK 1593 

Query: 234 -SIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLM YNKEYYMFNAGNK N 281 

N -i-NI +R Q E K-i- GN -•• YN -f-Y + N >IK N 

Sbjct: 1594 QKKINKIFYPTNIYKRM-YQKIKENNKNMEGNQKIIETYNTKYKLINVPNKEIYFHKNEN 1652 

Query: 282 S Y I KLKKDS PVGE I LTRS KYNQNSKY I NYRDLYIGEKFIIRRKSNSQSINDDIVR 336 

+ J. 4-KK PV ■:- R Q -i-KYT. NY L*I H-K -r* NS 4- N-i- It 
Sbjct: 1653 NNIGVKKTLPV — Y I YRMTMKQKNK Y I P I KKFNY S Y L F I E KK KKNYNSSTRNNKILP 1707 

Query: 337 KEDYIYLDFFNLNQEWRVY 355 

Sbjct: 1708 YYYFFDLNNFTQNMKQNLY 1726 
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Score =35.8 bits (81), Expect =2.0 

Identities = 49/211 (23%), Positives = 89/211 (41%), Gaps = 19/211 (9%) 
Query: 152 INGKTKSVFFEYNIRE DISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKD-IR 2 06 

X~r* +V Y-r-r + 4- + NN + "r Y.Y.N +& DDR 

Sbjct: 815 ISDSEENIHYESNIKDVNNYSSEHYLSDYCYDKNSSNYNNSEGYINNNVEKENDQYDEKR 874 

Query: 207 EVIANGEIIFK-LDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKI QSYSEYL 258 

. MG K OR Ci Y SI ■* 5*H- +■ I -;- S£ 

Sbjct: 875 SIQYNGNSYDKSYSYYSDRAQKDIYGYKSICSEDNSKNMNYSKDSIAIIKSITSANSEEK 934 

Query: 25 9 KDF-WGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSK-YNQNSKYINYRDLYIG 316 

K-r + -HYN -f N W MS-:- I: EI 4-r-K * + 4'Y 

Sbjct: 935 KEMKYNKNI I YNNDCNDCNDYNVNS FYDLYDQEQFDE I SQKNKI I TR I GS FVTNKS VYQY 9 94 
Query: 317 EKFIIRRKSNSQSINDDIVRKEDYIYLDFFN 347 

:V.K'r K v S ■:• I K £ r D N 

Sbjct: 995 EKY KKDQSSTS WI PSKYDTHFNDIEN 1021 



tr Q3IBF4 Hypothetical protein MAL7P1.167 [MAL7P1.167] 2773 

Q8IBF4_PLAF7 [Plasmodium falciparum AA 

(isolate 3D7) ] align 

Score =47.8 bits (112), Expect = 5e-04 

Identities = 82/340 (24%), Positives = 129/340 (37%), Gaps = 35/340 (10%) 

Query: 21 T I LI EMFNKYNS EXXXXXXXXXRYKDNNLI DLS GYGAKVE VYDGVE LNDKNQ FKLT- SSA 7 9 

T h KY +■ Y NN 1-r v G <- N -fN XL S-+ 

Sbjct: 44 TNLFKFNGKYENRIIHDDSTTNSYTPNNAIEKNNNGN CNRSNNNTQNYIKLLQSNV 99 

Query: 8 0 NSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN EYTIINCMKNNSG 135 

N T 4-N I W + KN N T.4-N + -J- N + NN 

Sbjct: 100 NFNKIKTPQENTI INLNKINQLHN KNQI CSNRINNLCNYDEQLCNI LNNNEK 151 

Query: 136 WKISIRGNRIIWTLIDINGKTKSVFFEYN — IREDISEYINRWFFVTITNNLNNAKI YIN 193 

Sbjct: 152 DKKKLHGNNNIITHNHQNNITSTLYNYDNSCIENNQSDYINK LS I KNKVNTSNT FYN 208 

Query: 194 GKLESNTDIKDIREVI ANGE 1 1 FKLDGDIDRTQFIWMKY FS I FNTE LSQSNI EERY 249 

G L IK r N ■+ DGt F * S +■ 4- • NI 

Sbjct: 209 I DQ FGLLNKKKK I KS LE NLKSYISNDGESFNNSFTIKPFNSYNKSTMKVKNILSNE 264 

Query: 250 KIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNS-KYI 308 

K 4- K-rF N + N &4-Y GN M+ + i; N NS Y 

Sbjct: 265 KTILCRKNCKNFILNKRI-NLEHYNSKKGNSNNNDMNESDWKNYKQDYGNNNNNSNNYY 323 

Query: 309 NYRDLYIGEKFIIRRKSNSQSINDD-IVRKEDYIYLDFFN 347 

Y D Y I •!■ *N -f*DD +-*K -:--M Y F-r-N 

Sbjct: 324 YYSDNYINDDDNNNYYNNYYYDDDDGDIKKGEHIY — FYN 361 



tr Q7WRP2 Botulinum neurotoxin type E (Fragment) [bont/E] 71 AA 

Q7WRP2_CLOBU [Clostridium 

butyricum] align 
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Score = 35.8 bits (81), Expect = 2.0 

Identities = 49/211 (23%), Positives = 89/211 (41%), Gaps = 19/211 (9%) 

Query: 152 INGKTKSVFFEYNIRE DISEYINRWFFVTITNNLNNAKI YINGKLESNTDIKD-IR 206 

1+ NI4--4- Y-f-f 4- 4- NN+-r YIN +E DDR 

Sbjct: 815 ISDSEENIHYESNIKDVNNYSSEHYLSDYCYDKNSSNYNNSEGYINNNVEKENDQYDEKR 874 

Query: 207 EVIANGEIIFK-LDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKI QSYSEYL 258 

+ NG K OR Q Y SI + 5-K- +■ I -i- S£ 

Sbjct: 875 SIQYNGNSYDKSYSYYSDRAQKDIYGYKSICSEDNSKNMNYSKDSIAIIKSITSANSEEK 934 

Query: 259 KDF-WGNPLMYNKE YYMFNAGNKNS YIKLKKDS PVGE I LTRSK- YNQNSKY INYRDLY I G 316 

K-r- -R-YN ■+ N N NS-r- Ir EI 4-f-K * ' * 4-Y 

Sbjct : 935 KEMKYNKNIIYNNDCNDCNDYWNSFYDLYDQEQFDEISQKNKIITRIGS FVTNKSVYQY 994 

Query: 317 EKFIIRRKSNSQSINDDIVRKEDYIYLDFFN 347 

Sbjct: 995 EKY KKDQSSTSWIPSKYDTHFNDIEN 1021 



tr Q8IBF4 Hypothetical protein MAL7P1.167 [MAL7P1.167] 2773 

Q8IBF4 PLAF7 [Plasmodium falciparum AA 

(isolate 3D7) ] align 

Score =47.8 bits (112), Expect = 5e-04 

Identities = 82/340 (24%), Positives = 129/340 (37%), Gaps = 35/340 (10%) 

Query: 21 TILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGVELNDKNQFKLT-SSA 79 

7 L *■ KY +■ Y NN I -I- * G + N -fN KL S-* 

Sbjct: 44 TNLFKFNGKYENRIIHDDSTTNSYTPNNAIEKNNNGN CNRSNNNTQNY I KLLQSNV 99 

Query: 80 NSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHN EYTIINCMKNNSG 135 

Sbjct: 100 NFNKIKTPQENTIINLNKINQLHN KNQICSNRINNLCNYDEQLCNILNNNEK 151 

Query: 136 WKISIRGNRIIWTLIDINGKTKSVFFEYN — IREDISEYINRWFFVTITNNLNNAKI YIN 193 

Sbjct: 152 DKKKLHGNNNIITHNHQNNITSTLYNYDNSCIENNQSDYINK LSIKNKVNTSNTFYN 208 

Query: 194 GKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERY 249 

G X: IK r N ■+ DGi F -\- S +• -r- NT. 

Sbjct: 209 IDQFGLLNKKKKIKSLE NLKSYISNDGESFNNSFTIKPFNSYNKSTMKVKNILSNE 264 

Query: 250 KI QS YSE YLKDFWGNPLMYNKEY YMFNAGNKNS Y IKLKKDS PVGE I LTRSKYNQNS -KY I 308 

K -i- K-rH' N + N fi+Y GN N+ + D N NS Y 

Sbjct: 265 KTILCRKNCKNFILNKRI-NLEHYNSKKGNSNNNDMNESDWKNYKQDYGNNNNNSNNYY 323 

Query: 309 NYRDLYIGEKFIIRRKSNSQSINDD-IVRKEDYIYLDFFN 347 

Y D YI -i-N -f-DD i-MY F-i-N 

Sbjct: 324 YYSDNYINDDDNNNYYNNYYYDDDDGDIKKGEHIY — FYN 361 



tr Q7WRP2 Botulinum neurotoxin type E (Fragment) [bont/E] 71 AA 

Q7WRP2_CLOBU [Clostridium 

butyricum] align 
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Score = 45.1 bits (105), Expect = 0.003 

Identities = 29/76 (38%), Positives = 42/76 (55%), Gaps = 7/76 (9%) 

Query: 266 LMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKS 325 

L+Y-rK&YY-t- N + X)S T S N 3 -r LY G K 7>V< 

Sbjct: 2 LLYDKEYYLLNVLKPNNFINRRTDS TLSINNIRSTILLANRLYSGIKVKIQRVN 55 

Query: 326 NSQSINDDIVRKEDYI 341 

Sbjct: 56 NS-STNDNLVRNDDRV 70 



tr Q6DN58 COX1 intron 3 ORF [COX1] [Kluyveromyces lactis (Yeast)] 396 AA 

Q6DN5 8_KLULA 

align 

Score = 44.7 bits (104), Expect = 0.004 

Identities = 65/257 (25%), Positives = 105/257 (40%), Gaps = 47/257 (18%) 

Query: 106 IRIPKYKNDGIQ NY IHNE YTI INCMKNNSGWKI S I RGNRI IWTLI DINGKTKS 158 

I+I KYKt -r-Q N X*i-N rKf I + I N +.VVr * DI 
Sbjct: 152 IQINKYKSKYLQFRLIIKLNNNKENINILNNIKHYLKGNININNNYVIWIINDIK 206 

Query: 159 VFFEYNIREDISEYINRWFFVTITNNLNNAKI YI NGKLESNTDIKDIREVIAN 211 

NX t* N++ +TX X; A I YT ^ N -f'KD 

Sbjct: 207 NI-NNLIKLFNKYPLITINKKLQLAFIKSIYYIYKNNRNLAINLYLKDRNN — KY 258 

Query: 212 GEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKI-QSYSEYLKDFWGNPLMYNK 270 

Sbjct: 259 NPNLYKYYKDINYTK INYFSPANFHKKFAGININININNNYNHNYINWFLGFIENK 315 

Query: 271 E Y YMFNAGNKNS Y I KLKKDS PVGE I LTRSKYNQNSKY INYRDLY I GEKFI I RRKSNSQS I 330 

■:•-!- N N3-H- D + F. L -i-i* +N -i-K I 4-f-YI F. N I 

Sbjct: 316 GKFI I RKNNNNS FLFYINDKHLI E FL-KNYFNIKNKLI YKNNI Y I LEVY NKYYI 368 

Query: 331 NDDIVRKEDYIYLDFFN 347 

Sbjct: 369 N IFIKFFN 376 



tr Q8I5X3 Hypothetical protein [PFL0360c] [Plasmodium falciparum 2723 

Q8I5X3_PLAF7 (isolate 3D7) ] AA 

align 

Score = 43.9 bits (102), Expect = 0.008 

Identities = 77/364 (21%), Positives = 136/364 (37%), Gaps = 61/364 (16%) 

Query: 19 NDTILIEMFNKYNSEXXXXXXXXXRYKDN — NLIDLSGYGA-KVEVYDGVELNDKNQFKL 75 

NIX YN f D4- M GY V ■•- ■«■ N K 

Sbjct: 2276 NYDIFISQHKLYNDVTSMDKKEFNKQSDHIFNNYHIDGYNVDNVRSSNHISNNSIIINKR 2335 

Query: 76 TSSANSKIRVTQ NQNII FNSVFLDFSVSFWIRI PKYKNDGIQ NYIHN 122 

Sbjct: 2336 QMMSNNK I V I NNHH I S NKNMI FNNN I I NNNI IMYNK — KKSNNSSSSCCINTMHGNNNNN 2393 
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.Score = 45.1 bits (105), Expect = 0.003 

Identities = 29/76 (38%), Positives = 42/76 (55%), Gaps = 7/76 (9%) 

Query: 266 LMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKS 325 

L+Y+K&YY+ N + X;3 T S N 3 -r LY G K I+R ~ 

Sbjct: 2 LLYDKEYYLLNVLKPNNFINRRTDS TLSINNIRSTILLANRLYSGIKVKIQRVN 55 

Query: 326 NSQSINDDIVRKEDYI 341 

NS 3 MDttVR *D •:• 
Sbjct: 56 NS-STNDNLVRNDDRV 7 0 



tr Q6DN58 COX1 intron 3 ORF [COX1] [Kluyveromyces lactis (Yeast)] 396 AA 

Q6DN5 8_KLULA 

align 

Score = 44.7 bits (104), Expect = 0.004 

Identities = 65/257 (25%), Positives - 105/257 (40%), Gaps = 47/257 (18%) 

Query: 106 IRIPKYKNDGIQ NYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKS 158 

IVi KYKr -t-Q N I'-i-N -+K+ J.+-I N +T5iT -\- DX 
Sbjct: 152 IQINKYKSKYLQFRLIIKLNNNKENINILNNIKHYLKGNININNNYVIWIINDIK 206 

Query: 159 VFFEYNIREDISEYINRWFFVTITNNLNNAKI YI NGKLESNTDIKDIREVIAN 211 

141 +* -r N++ +71 LAI Y I N L .N -KK'D 

Sbjct: 207 NI-NNLIKLFNKYPLITINKKLQLAFIKSIYYIYKNNRNLAINLYLKDRNN--KY 258 

Query: 212 GEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKI-QSYSEYLKDFWGNPLMYNK 270 

Sbjct: 259 NPNLYKYYKDINYTK INYFSPANFHKKFAGININININNNYNHNYINVWFLGFIENK 315 

Query: 271 EYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSI 330 

N N;vH- V \- E L +N -i'K I +-r-YI E +" NX 

Sbjct: 316 GKFIIRKNNNNSFLFYINDKHLIEFL-KNYFNIKNKLIYKNNIYILEVY NKYYI 368 

Query: 331 NDDIVRKEDYIYLDFFN 347 
Sbjct: 369 N IFIKFFN 376 



tr Q8I5X3 Hypothetical protein [PFL0360c] [Plasmodium falciparum 2723 

Q8I5X3_PLAF7 (isolate 3D7) ] AA 

align 

Score = 43.9 bits (102), Expect = 0.008 

Identities = 77/364 (21%), Positives = 136/364 (37%), Gaps = 61/364 (16%) 

Query: 19 NDTILIEMFNKYNSEXXXXXXXXXRYKDN — NLIDLSGYGA-KVEVYDGVELNDKNQFKL 7 5 

KIT VN + D+ M +• GY V ■:• ■<- N K 

Sbjct: 2276 NYDIFISQHKLYNDVTSMDKKEFNKQSDHIFNNYHIDGYNVDNVRSSNHISNNSIIINKR 2335 

Query: 76 TSSANSKIRVTQ NQNI I FNSVFLDFSVS FWIRI PKYKNDGIQ NYIHN 122 

Sbjct: 2336 QMMSNNKIVINNHHISNKNMI FNNNIINNNIIMYNK--KKSNNSSSSCCINTMHGNNNNN 2393 
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Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDIN GKTKSVFFEYNIREDISEYINRWFFV 17 9 

N .:. KI i-t- N r +• 4* N' S3 T N £4- 3 ■+ 4- V 

Sbjct: 2394 NFQCSNI LRNMTNQKI DIKDNMI LKKI STNNCEMNNLNSCS FLSNSSENGS YKTDE FLNV 2453 

Query: 180 TITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTE 239 

4-N4- 1 + £ K 4-K N t.T. DI> + + 

Sbjct: 2454 NEKYRINDLNILHSNNKEVNNILKGHNIKHNNNKI — NDIN ILHSNN 2498 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLK KDS 290 

+ + 1+ 4- 4- D K T, 4- F.4-Y + N 3 +K 
Sbjct: 2499 KE VNN I LKS HN I KHNNNK I ND I — NILHSHNEFYNIHTNNHKSDLKCVGGHITNDRYENS 2556 

Query: 291 PVGE I LTRSKYN QNSKYI NYRDLYIGEKFIIRRKSNSQSINDDIVR 336 

4- -rl T K N 4fc KY+ N-:- -H-Y4GS 1+ N ND 1" 4- 

Sbjct: 2557 ILSQIKTHEKENIRQIKHTNIEEENKKYVLPVNHNEIYLGEHNKIKSDKNETQDNDTIGK 2 616 

Query: 337 KEDY 340 

K Y 

Sbjct: 2617 KIIY 2620 



Score = 34.3 bits (77), Expect =6.0 

Identities = 65/299 (21%), Positives = 120/299 (39%), Gaps = 36/299 (12%) 

Query: 2 8 NKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGVELNDKNQFKLTSSANSKIRVTQ 87 

.N 4-NS RY -r-r+ I -r V 4- v + ]>]+ -L + +K 

Sbjct: 1271 NNHNSNNNNNHINRDRYINHHNIISNEYIRQQIKYTNINFNNHKNDSINENVRNKSTITQ 1330 

Query: 8 8 NQNIIFNS VFLDFSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKIS 139 

4- -i-N'i- D •:• I Y N4 »"i-H-4N -r N NN'r 4- 

Sbjct: 1331 VNGLN YNTNE KDKE KI NHNDNH I HTKR 1 1 RN Y SNNLDMH FMNNN I H LDNNNNNNNNNNNN 1390 

Query: 140 IRG-NRIIWTLI DINGKTKSVFFEYNIREDISEYINRWFFVTITNNLNNAKIY-I 192 

KIWI K 4- F N -i-X 4-:- N 4- N'4-IY X 

Sbjct: 1391 NNNCNYIRWENIFPYCNSCKNKYANKFEINNFDNNIMNKYEKYECTCCGNKIRNEEIYNI 1450 

Query: 193 NGKLESNTDIKDIREV — IANGEII FKLDGDIDRTQFIWMKYFSI FNTELSQSNIEERYK 250 

GK> 3 ++ + 4-T 4- I N -!- I * 4- •:• 4- WM F 4-4-N E YK 

Sbjct: 1451 LGKVTSE-NLRNIYKSNRINNTDNILRYNRENE WMSSFF FKENNNREIYK 1499 

Query: 251 IQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYIN 309 

4- Y DF-i- N 4- E M N +N+- 4-K K 4- E +T+-4- Nr '/4-N 
Sbjct: 1500 -EEYDEYKNDFFLN — IKEGEKSMLNNIFRNNSLKEKLINE — ENITKT NNNVYVN 1550 



tr Q7RP92 Clp [PY01567] [Plasmodium yoelii yoelii] 518 AA 

Q7RP92_PLAYO align 



Score = 43.5 bits (101), Expect = 0.010 

Identities = 65/268 (24%), Positives = 107/268 (39%), Gaps = 45/268 (16%) 

Query: 100 FSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSV 159 

FS4- + I K KN N IN 4-N 4- .VS.T. N 14-4- K 4- 

Sbjct: 78 FSIKLLLDIKKVKNI NSLEKINMNENKIKYIISI — NLILFCY KII 121 

Query: 160 FFEYNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREV 208 
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Query: 123 EYTIINCMKNNSGWKISIRGNRIIWTLIDIN GKTKSVFFEYNIREDISEYINRWFFV 17 9 

•:• N +-+N -i- K.T. I-i- M .T> * N S F N E4- 3 t 4- V 

Sbjct: 2394 NFQCSNI LRNMTNQKIDIKDNMI LKKI STNNCEMNNLNSCS FLSNSSENGS YKTDE FLNV 2453 

Query: 18 0 TI TNNLNNAKI Y I NGKLESNTDI KDI REVI ANGE 1 1 FKLDGDI DRTQ FI WMKY FS I FNTE 239 

X + E ft +K N -r.V. 4- + 

Sbjct: 2454 NEKYRINDLNILHSNNKEVNNILKGHNIKHNNNKI NDIN ILHSNN 2498 

Query: 240 LSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLK KDS 290 

+.M.V + + I"+ -i- + D N L + F.+Y + N 3 +K 4-4-3 
Sbjct: 2499 KEVNNILKSHNIKHNNNKINDI — NILHSHNEFYNIHTNNHKSDLKCVGGHITNDRYENS 2556 

Query: 291 PVGEILTRSKYN QNSKYI NYRDLYIGEKFIIRRKSNSQSINDDIVR 336 

*r -M T K N +-M KY4- N4- -H-Y+GE 1+ N ND 1* * 

Sbjct: 2557 ILSQIKTHEKENIRQIKHTNIEEENKKYVLPVNHNEIYLGEHNKIKSDKNETQDNDTIGK 2616 

Query: 337 KEDY 340 

K Y 

Sbjct: 2617 KIIY 2620 



Score = 34.3 bits (77), Expect = 6.0 

Identities = 65/299 (21%), Positives = 120/299 (39%), Gaps = 36/299 (12%) 

Query: 28 NKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGVELNDKNQFKLTSSANSKIRVTQ 87 

M RY 4-r-f 7.' -f V 4- Y + M-f 4- + 4-K. 4-TQ 

Sbjct: 1271 NNHNSNNNNNHINRDRYINHHNIISNEYIRQQIKYTNINFNNHKNDSINENVRNKSTITQ 1330 

Query: 88 NQNIIFNS VFLD FS VS FWI R I PKYKNDGI QNY I HNE YT I INCMKNNS GWKI S 139 

+ -f-N-:- D ••- I Y N+- T-iH-i-N N ' MM-:- +■ 

Sbjct: 1331 VNGLNYNTNEKDKEKINHNDNHIHTKRIIRNYSNNLDMHFMNNNIHLDNNNNNNNNNNNN 1390 

Query: 14 0 IRG-NRIIWTLI DINGKTKSVFFEYNIREDISEYINRWFFVTITNNLNNAKI Y-I 192 

KIWI K + F N 4-1 M 4- N *IY I 

Sbjct: 1391 NNNCNYI RWENI FPYCNSCKNKYANKFE INNFDNNIMNKYEKYECTCCGNKI RNEE I YNI 1450 

Query: 193 NGKLESNTDI KDIREV — IANGEI I FKLDGDIDRTQFIWMKYFSI FNTELSQSNIEERYK 250 

OK * S 4-+ + +I I n -:- I + -\- -!- 4- WH F -M-N S YK 

Sbjct: 1451 LGKVTSE-NLRNIYKSNRINNTDNILRYNRENE WMSSFF FKENNNREIYK 1499 

Query: 251 IQS YSE YLKDFWGNPLMYNKE Y YMFNAGNKNS Y I KLKKDS PVGE I LTRSKYNQNSKY IN 309 

4- Y EY DF4- N 4- E M N 4-K K +■ E +T+-4- Nt 74^: 
Sbjct: 1500 -EEYDEYKNDFFLN — IKEGEKSMLNNIFRNNSLKEKLINE — ENITKT NNNVYVN 1550 



tr Q7RP92 Clp [PY01567] [Plasmodium yoelii yoelii] 518 AA. 

Q7RP92_PLAYO align 



Score = 43.5 bits (101), Expect = 0.010 

Identities = 65/268 (24%), Positives = 107/268 (39%), Gaps = 45/268 (16%) 

Query: 100 FSVSFWIRI PKYKNDGI QNYI HNE YT I INCMKNNSGWKIS I RGNRIIWTLIDINGKTKSV 159 

M'S + + I K KM M IN -r'ix 4- ISI N X4--f K 4- 

Sbjct: 78 FSIKLLLDIKKVKNI NSLEKINMNENKIKYI ISI — NLILFCY KII 121 

Query: 160 FFEYNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREV 208 
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+ YN+ S -K!" R+ V-S- NN .T.N + 4--KV ~+ 

Sbjct: 122 KYIYNLFLSYSYFIFRFSSVSNLNNKEFLLCIINNNIFLKKTFENIYDIYLNYKELFNFY 181 

Query: 209 IANGEIIFKLDGDIDRTQFIWMKYFSIF--NTELSQSNIEER— YKIQSYSEYLKDFWGN 264 

X Dl + KY + &' NTE+ K+ + V N 

Sbjct: 182 IXQKE 1 1 FEMD-DI KKNS I FQKKYMNT FNTNTE I Y PTNLDDKNI NKVDNNMC YEDKVI KN 240 

Query: 265 PLM YNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFII 321 

+ NKE Y N + N -r-K E L K + N L KF+ 

Sbjct: 241 KIFEDATNKEKY — NKCDDNDSVKNNSSEYKDEFLINKKTHELDEKKNTLKLSKNVKFL- 297 

Query: 322 RRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

Hi + K -r-i-Y+D F -i-N 
Sbjct: 298 CVNKI S I FKNMHLY I DKFY IN 318 



tr" Q7RDL0 Hypothetical protein [PY05412] [Plasmodium yoelii 834 

Q7RDL0_PLAYO yoelii] - AA 

align 

Score = 43.5 bits (101), Expect = 0.010 

Identities = 58/243 (23%), Positives = 108/243 (43%), Gaps = 36/243 (14%) 

Query: 106 IRIPKYKNDGIQNYIHN-EYTIIN CMKNN S GWK I S I R GNR 1 1 WT L I D I N GKT K 157 

I+X KY+ D X 1 N C KNN S + -fL + K 

Sbjct: 283 IKIQKYEEDKIGEIICRLKYSLDNVNNGIEICKKNNFHMNFSELKEKIIKSLNFFEHENK 342 

Query: 158 SVFFEYNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFK 217 

■H-t-FE D + •:■ V •:• N+'-j- -K-IYI K + D->K ••■ A I + + 

Sbjct: 343 NI Y FEVI PTYDNLDKLKGTE WKV-KNI DI SE I Y I - -KKNI SNDLKLLFNKQAQ-NI Y YQ 398 

Query: 218 LDGDIDRTQFIWMKYFSIFNTELSQSNIEERYK IQSYSEYLKDFWGNPLMY 268 

+Q.:..:. + .i..:. T< TP -f- M + NI R I *IO>H- 4- Y 

Sbjct: 399 YNGELTQLYNLFEKNFIVLNDQFKIMNI SNRKNI I SSLNNAI INTYNK- 1 KDY YKPAI YY 457 

Query: 269 NKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQ 328 

N NA N +-h -:■ -M r 4- 4- N N+-+Y N ■+ -i-K X N -t 

Sbjct: 458 NN LNALN NVETHLQDI I IQIEANLNTE YKNNFE F QKKFINVGINQE 503 

Query: 329 SIN 331 

SIN 

Sbjct: 504 SIN 506 



tr Q6LFF0 Hypothetical protein [PFF0575c] [Plasmodium falciparum 3248 

Q6LFF0_PLAF7 (isolate 3D7) ] AA 

align 

Score = 43.5 bits (101), Expect = 0.010 

Identities = 52/241 (21%), Positives = 99/241 (40%), Gaps = 35/241 (14%) 

Query: 113 NDGIQNYIHNEYTII NCMKNNSGWKISIRGNRI IWTLIDINGKTKSVFFEYNIR 166 

N I N +-4-N "CXr + +■ NN 3 N •+ 4- -H- 4- N-i- 

Sbjct: 1585 NQNI HNRMNNTNT I VQNNVRS S I LLNNKNNSNS SNNNNL PYDKENVTNI KYDLLNNKNVH 1644 
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Sbjct: 122 KYIYNLFLSYSYFIFRFSSVSNLNNKEFLLCIINNNIFLKKTFENIYDIYLNYKELFNFY 181 

Query: 209 IANGEIIFKLDGDIDRTQFIWMKYFSIF — NTELSQSNIEER — YKIQSYSEYLKDFWGN 264 

Sbjct: 182 I XQKE 1 1 FEMD- D I KKNS I FQKK YMNT FNTNTE I Y PTNLDDKNI NKVDNNMC Y E DKV I KN 240 

Query: 265 PLM YNKE Y YMFNAGNKNS YI KLKKDS PVGE I LTRSKYNQNSKY INYRDLYI GEKFI I 321 

4- NKE Y M 4- N 4K EL K 4-4- +■ N L KF+ 

Sbjct: 241 KIFEDATNKEKY — NKCDDNDSVKNNSSEYKDEFLINKKTHELDEKKNTLKLSKNVKFL- 297 

Query: 322 RRKSNSQSINDDIVRKEDYIYLDFFNLN 349 

►N ■{■ K -r-i-YH-D F rN 
Sbjct: 298 CVNKI S I FKNMHLY IDKFY IN 318 



tr Q7RDL0 Hypothetical protein [PY05412] [Plasmodium yoelii 834 

Q7RDL0_PLAYO yoelii] AA 

align 

Score = 43.5 bits (101), Expect = 0.010 

Identities = 58/243 (23%), Positives = 108/243.(43%), Gaps = 36/243 (14%) 

Query: 106 IRIPKYKNDGIQNYIHN-EYTIIN CMKNNS GWK I SIR GNR 1 1 WT L I D I NGKT K 157 

I4-.V KV-t- D A" .1 N C KNN S +ri" 4-L + K 

Sbjct: 283 IKIQKYEEDKIGEIICRLKYSLDNVNNGIEICKKNNFHMNFSELKEKIIKSLNFFEHENK 342 

Query: 158 SVFFEYNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFK 217 

•H- + F3S D 4- V 4* N -H-IYI K 4- D*K 4- A I + +■ 

Sbjct: 343 NIYFEVIPTYDNLDKLKGTEWKV-KNIDISEIYI — KKNISNDLKLLFNKQAQ-NIYYQ 398 

Query: 218 LDGDIDRTQFIWMKYFS I FNTELSQSNIEERYK IQSYSEYLKDFWGNPLMY 268 

4-G4-4- + 4-4- K F 4- N 4- NX R I 4-Y4- + 4KD4-4- 4- Y 

Sbjct: 399 YNGELTQLYNLFEKNFIVLNDQFKIMNISNRKN'IISSLNNAIINTYNK-IKDYYKPAIYY 457 

Query: 269 NKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQ 328 

N NA N +-4- •:• 4-1 + 4- -:- N N+-4-Y N r 4-K I N r 

Sbjct: 458 NN LNALN NVETHLQDI IIQIEANLNTEYKNNFEF QKKFINVGINQE 503 

Query: 329 SIN 331 

SIN 

Sbjct: 504 SIN 506 



tr Q6LFF0 Hypothetical protein [PFF0575c] [Plasmodium falciparum 3248 

Q6LFF0_PLAF7 (isolate 3D7) ] AA 

align 

Score = 43.5 bits (101), Expect = 0.010 

Identities = 52/241 (21%), Positives = 99/241 (40%), Gaps = 35/241 (14%) 

Query: 113 NDGIQNYIHNEYTII NCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIR 166 

N X W +-4-N TIr + +■ NN S N r 4- ++ 4- N4- 

Sbjct: 1585 NQNI HNRMNNTNT I VQNNVRS S I LLNNKNNSNS SNNNNLPYDKENVTNI KYDLLNNKNVH 1644 
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Query: 167 EDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDG D 221 

*I NLNN+ +• 4-N + N +D.T + NG-+.T.+ 4* G •:■ 
Sbjct: 1645 NNIP F I GT KIN LNNS L VQ LNNNMNKN I LS E D I NK NGD I LNS FNGNAL PIN 1694 

Query: 222 IDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKD-FWGNPLMYNKEYYMFNAGNK 2 80 

T.VR + 4- -rS NT 4-4-4-4- 4- 4-4- £ 4-L r N + NK N+ N> 

Sbjct: 1695 YDRNEY — ASSYSEKNTNINETYMNSMINSKNNSIHLNQMFTKNTITSNK NSSNE 1747 

Query: 281 NS Y I KLKKDS PVGE I — LTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKE 338 

+ K'K + I L + N N +.VN' +1 4-4-R 4- X4- 

Sbjct: 1748 KQIMNRKKLTKTQNINNLKATDINSNINFIN HINNNSDVKRMSNFNIHRDGMYLKD 1803 

Query: 339 D 339 

4- 

Sbjct: 1804 E 1804 



tr Q8IDG1 Hypothetical protein PF13_0283 [PF13_0283] [Plasmodium 

Q8IDG1_PLAF7 falciparum 

(isolate 3D7) ] 

Score = 43.1 bits (100), Expect = 0.013 
Identities = 42/170 (24%), Positives = 73/170 (42%), Gaps = 33/170 (19%) 

Query: 186 NNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYF 233 

NN K YIN K N 4- DI+-4-4- N I 4- +-4-4- 4; KY4- 

Sbjct: 112 NNNKC Y I NVKNS FNNE RND I KQMQKNS Y I NY LNKLKKNGNK Y Y DT CQNN I Y GKE T 166 

Query: 234 SIFNTELSQSNIEERYKIQSYSEYL KDFWG — NPLMYNKEYYMFNAGNKNS 282 

4-14- T +3 34- 4- 4- +Y 4- 4-G N 4- YN 4- 4- N KN 

Sbjct: 167 QVDNIYRTNMSTSSKKYMNNMNSFGKYTINNIIKNNIYGTNNNINYNIQQFNINCNEKNC 226 

Query: 2 83 "YIKLKKDSPVGEILTRSKYNQNSKYINY--RDLYIGEKFIIRRKSNSQSI 330 

4- KL K G I T 5 N + Y y + + I K 4T4-4-K + I 
Sbjct: 227 FHKLNKS GL I KT Y S FNNY KNS Y AT Y KQKQ III KNKS L I QKKGENN Y I 273 



595 
AA 

align 



tr Q8I3X5 Hypothetical protein PFE0655w [PFE0655w] [Plasmodium 2763 

Q8I3X5_PLAF7 falciparum AA 

(isolate 3D7) ] align 

Score =43.1 bits (100), Expect = 0.013 

Identities = 69/338 (20%), Positives = 135/338 (39%), Gaps = 43/338 (12%) 

Query: 12 FDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGVELNDKN 71 

4-D -MY IL++ 4-4-N + 4-NN 4- Y 4- yv + 
Sbjct: 1744 YDENI YNGSYI LLD EHNFKEPTNKMNKKNNNNNNNKKKNVYYNCLWYPYIDIN 1797 

Query: 72 QFKLTSSANSKIRVTQN — QNI I FNSVFLDFSVSFW 1 R I PKYKNDGI QNY I HNE 123 

K4T4-4- 4- V4-4* +■ I N-!- •> 4- 4- 4- 4- F +1 * 4-Q HN 

Sbjct: 1798 — KITTNISDDKNVSKELFEKDIMNNYYINYPILFLSNYKGKLYIHPLNKEKLQQSYHNN 1855 

Query: 124 YTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITN 183 

KNN-i- 4- I N I + > 4- DI G K 4- + 4- E IS N4-4- 
Sbjct: 1856 KEEKE PNKNNNNY I IHYAHNNI LYNI KDI YGHIKGL-HKIDQNE FI S FSNNKFQI F 1910 
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Query: 167 EDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDG D 221 

Sbjct: 1645 NNIP FIGTKINLNNSLVQLNNNMNKNILSEDINK NGDILNSFNGNALPIN 1694 

Query: 222 IDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKD-FWGNPLMYNKEYYMFNAGNK 280 

Sbjct: 1695 YDRNEY — ASSYSEKNTNINETYMNSMINSKNNSIHLNQMFTKNTITSNK NSSNE 1747 

Query: 281 NS Y I KLKKDS PVGE I — LTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKE 338 

t KK t J. L + N W +.VN -Kl -S-+R SN D + K.+ 

Sbjct: 1748 KQIMNRKKLTKTQNINNLKATDINSNINFIN H I NNNS DVKRMSNFNI HRDGMY LKD 1803 

Query: 339 D 339 

Sbjct: 1804 E 1804 



tr Q8IDG1 Hypothetical protein PF13_0283 [PF13_0283] [Plasmodium 595 

Q8IDG1__PLAF7 falciparum AA 

(isolate 3D7) ] align 

Score = 43.1 bits (100), Expect = 0.013 

Identities = 42/170 (24%), Positives = 73/170 (42%), Gaps = 33/170 (19%) 

Query: 186 NNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYF 233 

NN K YIN K N * D.!>-K- N 1 -r- ■:• KY-i- 

Sbjct: 112 NNNKCYINVKNS FNNERNDI KQMQKNS YINY LNKLKKNGNKYYDTCQNNI YGKET 166 

Query: 234 SIFNTELSQSNIEERYKIQSYSEYL KDFWG — NPLMYNKEYYMFNAGNKNS 282 

4*1+ T +3 3+ -f -f S-f +Y -i- 4-G N -!- YN -5- 4- M KN 

Sbjct: 167 QVDNI YRTNMSTS S KKYMNNMNS FGKYT INNI I KNNI YGTNNNINYNI QQ FNI NCNEKNC 226 . 

Query: 283 YIKLKKDSPVGEILTRSKYNQNSKYINY — RDLYIGEKFI IRRKSNSQSI 330 

KL K G 1 T S NT + Y Y 1" K + I 

Sbjct: 227 FHKLNKS GLIKTYSFNNYKNSYATYKQKQIIIKNKSLIQKKGENNYI 273 



tr Q8I3X5 Hypothetical protein PFE0655w [PFE0655w] [Plasmodium 2763 

Q8I3X5_PLAF7 falciparum AA 

(isolate 3D7) ] align 

Score = 43.1 bits (100), Expect = 0.013 

Identities = 69/338 (20%), Positives = 135/338 (39%), Gaps = 43/338 (12%) 

Query: 12 FDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGVELNDKN 71 

+D -MY IL++ -r--:-N + -i-NK -:■ Y VY 
Sbjct: 1744 YDENIYNGSYILLD EHNFKEPTNKMNKKNNNNNNNKKKNVYYNCLWYPYIDIN 1797 

Query: 72 QFKLTSSANSKIRVTQN — QNI I FNSVFLDFS VS FW 1 R I PK Y KNDGI QNY I HNE 123 

Sbjct: 1798 --KITTNISDDKNVSKELFEKDIMNNYYINYPILFLSNYKGKLYIHPLNKEKLQQSYHNN 1855 

Query: 124 YTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITN 183 

KNN-i- -i- I N + ■:■ DI G K -i- ♦ 4- E IS N-iH* 
Sbjct: 1856 KEEKE PNKNNNNY 1 1 HYAHNNI LYNI KDI YGHI KGL-HKI DQNE FI S FSNNKFQI F 1910 
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Query: 184 NLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQS 243 

Sbjct: 1911 NINDYK— YNSVMPKSTQVNIRSDFFLTSTIINEQSNESNN NNNNNNN 1956 

Query: 244 NIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQ 303 

N X v KH- rGN •:- N Y + G + N3Y 3 rI->- 5K 

Sbjct: 1957 NNNNNNN I NNNGN — KNNYGNKIHLNNPYGDTHIGHINSYSNPNHISIQNDIIFFSK 2011 

Query: 304 NSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYI 341 

Sbjct: 2012 NSNLIN LSFNDSFATKKILSYPYIHKMCISKDDYV 2046 



tr Q7RJM7 Hypothetical protein [PY03232] [Plasmodium yoelii 1652 

Q7RJM7_PLAYO yoelii] AA 

align 

Score = 43.1 bits (100), Expect = 0.013 

Identities = 64/305 (20%), Positives = 108/305 (34%), Gaps = 59/305 (19%) 

Query: 14 LSIYTNDT ILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYD — GVEL 67 

LS Y i-D • li Y S Y -I-NN * +-D 3 -i-D -i- 

Sbjct: 328 LS FYCDDDDDNKI I FPPRQNYQS STLQKLTGMLNYNNNNI VDKSALDRSMS Y FDLRREKK 387 

Query: 68 ND — KNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNEYT 125 

MV; KN K+ N XR N-H- N-R-F NY' IK H- 

Sbjct: 388 NDI VKNY I KINKVRNGNI R NEDNATNNIF NNYIHKD — 423 

Query: 126 IINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNL 185 

KX <- G li +• -i-YN X; I R + I N »• 

Sbjct: 424 ENRKIYVHGEN DLNNVDMHRNAFDHDYNKNYDTMHNI RRS TNI - IDNLV 471 

Query: 186 NNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNI 245 

+Y N + +N ■** +.1 X N t ++ LO 3* NT N 

Sbjct: 472 HNRLVYNNNHIFNNNENINILNKITNPDTVYPLD FRSNNTHDGICNN 518 

Query: 246 EERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNS 305 

Sbjct: 519 IGKY — DRYNNFNYKTIDNKYIYDKNNFMHENENYVNFSYIKNIEKFKELLINIATDNLK 576 

Query: 306 KYI NY 310 

+-Y-r- Y 

Sbjct: 577 EYVKY 581 



tr Q9EMF0 AMV256 [AMV256] [Amsacta moorei entomopoxvirus (AmEPV) ] 609 AA 

Q9EMF0_AMEPV 

align 

Score = 42.4 bits (98), Expect = 0.022 

Identities = 87/373 (23%), Positives = 148/373 (39%), Gaps = 83/373 (22%) 

Query: 17 YTNDTILIEMFN-KYNSEXXXXXXXXXRYKDNNLIDLSGYGA--KVEVYDGVELNDKNQF 7 3 

Y N -M..J 4- K S YK N -i- Y K-i-E D V LN+ F 
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Query: 18 4 NLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQS 243 

Sbjct: 1911 NINDYK — YNSVMPKSTQWIRSDFFLTSTI INEQSNESNN NNNNNNN 1956 

Query: 244 NIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQ 303 

Sbjct: 1957 NNNNNNN I NNN GN — KNNYGNKIHLNNPYGDTHIGHINSYSNPNHISIQNDIIFFSK 2011 

Query: 304 NSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYI 341 

K f 3 IN L + P 4-4- -r X-f + K-KDY + 

Sbjct: 2012 NSNLIN LSFNDSFATKKILSYPYIHKMCISKDDYV 2046 



tr Q7RJM7 Hypothetical protein [PY03232] [Plasmodium yoelii 1652 

Q7RJM7_PLAYO yoelii] AA 

align 

Score = 43.1 bits (100), Expect = 0.013 

Identities = 64/305 (20%), Positives = 108/305 (34%), Gaps = 59/305 (19%) 

Query: 14 LSIYTNDT ILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYD — GVEL 67 

LS Y +D I-i- Y S Y -rNN++-D 3 + '** 

Sbjct: 328 LSFYCDDDDDNKIIFPPRQNYQSSTLQKLTGMLNYNNNNIVDKSALDRSMSYFDLRREKK 387 

Que r y : 68 ND — KNQFKLTS SANSKI RVTQNQNI I FNSVFLDFSVS FWI RI PKYKNDGI QNY I HNEYT 125 

ND KN KH- N X'R N*:*-t* N-K-F NYTH + 

Sbjct: 388 ND I VKN Y I K I NKVRN GN I R NEDNATNNIF NNYIHKD — 423 

Query: 126 IINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNL 185 

KX + Ci I: -HH- +■ -:-YN 1; .TP. + I N -i- 

Sbjct: 424 ENRKIYVHGEN DLNNVDMHRNAFDHDYNKNYDTMHNIRRSTNI - IDNLV 471 

Query: 186 NNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNI 245 

+Y N r rN •}• -rl I N + ++ LD F NT N 

Sbjct: 472 HNRLVYNNNHI FNNNENI NI LNKITNPDTVY PLD FRSNNTHDGI CNN 518 

Query: 246 EERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNS 305 

■+Y Y + +■ N +Y-MC +-M N -M- -:-K E + I* + 

Sbjct: 519 IGKY — DRYNNFNYKTIDNKYIYDKNNFMHENENYVNFSYIKNIEKFKELLINIATDNLK 576 

Query: 306 KYINY 310 

■> Y''r Y 

Sbjct: 577 EYVKY 581 



tr Q9EMF0 AMV256 [AMV256] [Amsacta moorei entomopoxvirus (AmEPV) ] 609 AA 

Q9EMF0_AME PV 

align 

Score =42.4 bits (98), Expect = 0.022 

Identities = 87/373 (23%), Positives = 148/373 (39%), Gaps = 83/373 (22%) 

Query: 17 YTNDTILIEMFN-KYNSEXXXXXXXXXRYKDNNLIDLSGYGA — KVEVYDGVELNDKNQF 73 

Y N -M:I -h -i- K S YK N •:• Y K+F. D V LN+ F 
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Sbjct: 255 YYNKLVLINILSDKLLSLTIYFLTSEYMYKSLNYFETIDYSKIKKLEFDDYVILNE — YF 312 
Que r y : 7 4 KLTSSANSKI RVTQNQNI I FNS VFLDFSVS FWI RI PKYKNDGI QNY I HNEYT I 126 

iH IH ••■ + -^'Dr -H- F+^IP Q YH- + NEH I 

Sbjct: 313 DIINIYNNIKSNNINKYYSYYNKYIDYIINSSTDINKFFLQIPN QLYLNNEFDI 366 

Query: 127 INCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITN-NL 185 

N -r ■«■ 4- I-:- N K K NX +■ I M M* 

Sbjct: 367 NNIPV FKAETLFNSKINTNNKNKIT NINN IEILNFNV 403 

Query: 186 NNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQ FIWMKYFSIFN 237 

NN rlK-r- + 1 N •:■ X + K D '-'X + -:• KY F ?> 

Sbjct: 404 NNMIFFMN-VIEDKFEIKNNEIIIKNTKNIYKSDNNICVLNNNYNYPKIYFYYKYFIIYF 462 

Query: 238 TELSQSNIEERYKIQSYSEYL KDFWGNPLMYNKE YYMFN 276 

NI++ -r Y V +F N L+ MK-i- Y+-rN 

Sbjct: 463 FSNIFLNIDDAIEYVKYKPYFNLLNNINVENNFNTNILINNKKININTNHDFITALYIYN 522 

Query: 277 AGNKNS YI KLKKDS PVGE I LTRSKYNQNSKYINYRDLY I GEKFI I RRKSNSQS INDDI VR 336 

NKN YI + 4- «• -ML i< * IN+ +■ -i- FII K + I-i- +i> 
Sbjct: 523 CNNKNCYIHM ATISDIL-RDLGLIYTPIINFENNLV-YLFIITNKPHETEIH LR 574 

Query: 337 KEDYIYLDFFNLN 349 

KID FN-i-N 
Sbjct: 575 K ILNDKFNVN 584 



tr Q8IIK5 Hypothetical protein [PF11_0168] [Plasmodium falciparum 2 966 

Q8 I I K5_PLAF7 (isolate AA 

3D7) ] align 

Score = 42.0 bits (97), Expect = 0.029 

Identities = 91/406 (22%), Positives = 160/406 (38%), Gaps = 76/406 (18%) 
Query: 44 YKDNNLIDLSGYGAKVEVYDGVELNDKNQFK LTSSANSKI RVTQNQNI I FNS 95 

y.:..:..:.^ .:. yr .:.v.;. NDK-r <K L + •> Kr -H- -i-K*N->I -|- 

Sbjct: 1342 YQNSNCSNKNSFNNKDHIYNNTMNNDKDTYKYGTLNSNSDHKMNICDEKIKKNKNMINDl 1401 

Query: 9 6 VFLDFSVS FWIRI PKYKNDGIQNY- IHNEYTI INCMKNNSGWKI SIRG NRIIWTL 149 

-J- I M I NY I + T N N-i- KI NIT 

Sbjct: 1402 NIQNITDKHVI NKNIINYKINENKTENNIPLVNNKNKILVNNNIHTYNNIHMTN 1455 

Query: 150 IDINGKTKSVFFEYNIREDI S E Y INRWF FVT I TNNLNNAKI Y I NGKLE SNT — D 201 

Sbjct: 1456 INALHEKKTKFGEYKYFEKLFFDCLKSKIINE — IKTLDNNLKKKK — KKKKIETNKLFS 1511 

Query: 202 IKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQ 252 

+1 N +-*• + + + S ■*■+ -f +N.T.+ + I 

Sbjct: 1512 IQNTINIIKNYSFLYPSKNNNNEQKKKKNSQSSTESSGTTNNNIDSKNDIHMNKKLEDTS 1571 

Query: 253 SYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYI 308 

Sbjct: 1572 H VMPN Y S VGE KNSWGKE KLKKLMD I Y FNE KVLKDTNVSNNMNE C I SNGNI KQM 1624 

Query: 309 NYRDLYI GEKFI I RRKSNSQ-S INDDI VRKEDYIYLDFFNLNQEWRVYTXXXXXXXX 364 

-i- I EK N i-INDM + 4- ••• Y+ F •:• EI Y 
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Sbjct: 255 YYNKLVLINILSDKLLSLTIYFLTSEYMYKSLNYFETIDYSKIKKLEFDDYVILNE — YF 312 

Query: 74 KLTSSANSKIRVTQNQNI I FNSVFLDFSVS FWIRIPKYKNDGIQNYIHNEYTI 126 

4- -:- N+ N4 4- + ±*V-r 4-+ F4-44TP Q Y + + »g4. r 

Sbjct: 313 DIINIYNNIKSNNINKYYSYYNKYIDYIINSSTDINKFFLQIPN QLYLNNEFDI 366 

Query: 127 INCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITN-NL 185 

N 4- + 4- I N K K NX 4- I M N + 

Sbjct: 367 NNIPV FKAETLFNSKINTNNKNKIT NINN IEILNFNV 403 

Query: 186 NNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQ FIWMKYFSIFN 237 

NN H-+N 4-E -+T.K4- • +1 N •:• I + K D 4*1 4- •:• KY 14- 

Sbjct: 404 NNMIFFMN-VIEDKFEIKNNEIIIKNTKNIYKSDNNICVLNNNYNYPKIYFYYKYFIIYF 462 

Query: 238 TELSQSNIEERYKIQSYSEYL KDFWGNPLMYNKE YYMFN 276 

N7>+ + Y y 4-F N L4- NKr Y 4-4-N 

Sbjct: 463 FSNIFLNIDDAIEYVKYKPYFNLLNNINVENNFNTNILINNKKININTNHDFITALYIYN 522 

Query: 277 AGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVR 336 

NKN YI -f 4- -:- 4-IL T< +■ IN4- +■ -f- FIX K 4- 14- +R 
Sbjct: 523 CNNKNCYIHM ATISDIL-RDLGLIYTPIINFENNLV-YLFI ITNKPHETEIH LR 574 

Query: 337 KEDYIYLDFFNLN 349 

KID FN4-N 
Sbjct: 575 K---ILNDKFNVN 584 



tr Q8IIK5 Hypothetical protein [PF11_0168] [Plasmodium falciparum 2966 

Q8IIK5_PLAF7 (isolate AA 

3D7) ] align 



Score =42.0 bits (97), Expect = 0.029 

Identities = 91/406 (22%), Positives = 160/406 (38%), Gaps = 76/406 (18%) 

Query: 44 YKDNNLIDLSGYGAKVEVYDGVELNDKNQFK LTSSANSKI RVTQNQNI I FNS 95 

Y-r-M-K -y -:. fr .i.v.j. NDK4- *K I. S 4- * 4 K4- 4-4- 4-N4N+-T 4* 

Sbjct: 1342 YQNSNCSNKNS FNNKDHI YNNTMNNDKDTYKYGTLNSNSDHKMNICDEKIKKNKNMINDI 1401 

Query: 96 VFLDFSVSFWIRIPKYKNDGIQNY-IHNEYTIINCMKNNSGWKISIRG NRIIWTL 149 

r I N I MY I + T N N4- KI 4- NIT 

Sbjct: 1402 NIQNITDKHVI NKN 1 1 NY K I NE NKT E NN I P L VNNKNK I L VNNN I HT Y NN I HMT N 1455 

Query: 150 IDINGKTKSVFFEYNIREDI SEYINRWFFVTITNNLNNAKIYINGKLESNT — D 2 01 

T.4- + K4- F IV. Y 15-4- 34- IN T+ NNL K K4-SV+N 

Sbjct: 1456 INALHEKKTKFGEYKYFEKLFFDCLKSKIINE — IKTLDNNLKKKK — KKKKIETNKLFS 1511 

Query: 202 IKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQ 252 

14*4- 4-1 N 4-4- + + + s + + 4- -T-NI4- 4- I 

Sbjct: 1512 IQNTINIIKNYSFLYPSKNNNNEQKKKKNSQSSTESSGTTNNNIDSKNDIHMNKKLEDTS 1571 

Query: 253 SYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYI 308 

4-Y3 K4- WS' 4 vrii KD4 V 4- M N K ■>• 

Sbjct: 1572 HVMPNY S VGEKNSWGKE KLKKLMD I Y FNE KVLKDTNVSNNMNECISNGNIKQM 1624 

Que r y : 309 NYRDLY I GEKFI I RRKSNSQ- SINDDI VRKEDY I Y LDFFNLNQEWRVYTXXXXXXXX 364 

4- 4- I jEK N -+IMD4-I + 4- -I- Y * F 4- HI Y 
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Sbjct: 1625 DNQQEKINEKINESENVNENVNINDNINDNINEHEQTYIPFDDDQNEEYDYI 1676 

Query: 365 XXXXXAPISDSDEFYNTIQIKEYDEQPTYSC-QLLFKKDEE-STDE 408 

3-v FY 4-T •:- 4-4- SC Q KKD-i- TDE 

Sbjct: 1677 SEFFYSTSEENDMNPNNNLSCKQHELKKDKNYITDE 1712 



tr Q7RB20 Hypothetical protein [PY06328] [Plasmodium yoelii 2746 

Q7RB2 0_PLAYO yoelii ] AA 

align 

Score =42.0 bits (97), Expect = 0.029 

Identities = 63/306 (20%), Positives = 123/306 (39%), Gaps = 41/306 (13%) 

Query: 19 NDTILIEMFN— KYNSEXXXXXXXXXRYKDNNLIDLSG-YGAKVEV YDGVE LNDKNQ 72 

NOT 4- E-i- N YN4- ■+■ D4- +■•$••+ Y ■+ 4- D +■ 4-N4- •* 

Sbjct: 39 . NDTYVNELNNTSNYNNNNNSNNNMCDKSSDDLNLNIDPCYTNSININSNMDNINMNEDSN 98 

Query: 73 FKLTS SANSKI RVTQNQNI I FNSVFL DFSVSFWIRIPKYKN DGIQNYIHNEYTI 126 

+ + T N K+ 4-4- DF X .+ Y+N 0 N +Y 4- 

Sbjct : 99 ENMNTYVNTTMNHNVNSSTDSHRNDDFKFHMKINLSAYRNIYEKGKGNAQPKKYNL 154 

Query: 127 INCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNLN 186 

4- K 4 G 4-4- DIN -:■ K RED +N 4-F4- ++ N4- 

Sbjct: 155 -SVQKGSKGILLNTYNYYFYNNFGDINKRNKK REDD VNI YFYKKVSRNVP 203 

Query: 187 NAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMK-YFSIFNTELSQSNI 245 

M Y N -* + 4-TD ■]■■<• +■ •:■ 4- -:- QF + Y 4*F EL 4-NI 

Sbjct: 204 NC — YENESNQNDTDDDNVEKSNLDNSKNYNYN KQFFGINSYDKVFLKELKITNI 256 

Query: 246 EERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYI KLKKDS PVGE I LTRSKY 301 

+. .:.y}< .;.v ij- p Yr 4-4- 4- 4-YI 4-K rSP4- Y 

Sbjct: 257 DNKYKKKSVKKYNIPF — EPNFYSNRFFFSDKNINENYIGNSKNVKVNSPLSVNNNIESY 314 
Query: 302 NQNSKY 307 

N v I 

Sbjct: 315 NDSEHY 320 



tr Q8T186 Hypothetical protein [Dictyostelium discbideum (Slime 793 

Q8T186_DICDI mold)] AA 

align 

Score = 41.6 bits (96), Expect = 0.037 

Identities = 50/183 (27%), Positives = 83/183 (45%), Gaps = 37/183 (20%) 

Query: 55 YGAKVEVYDGVE LNDKNQ FKLTS S A NSKIRVTQ NQNIIFNSVFLDFSVSFWI 106 

YG r VYD v r4N 4- F +• 4- A N4- XV N N I FN F -H-S 
Sbjct: 85 YG-QYSVYDSMDIN-RGS FIMENGAI LNVNNS I YVKYY FE INSNS I FNPT FKNTTI S 139 

Query: 107 RIPKYKNDGIQNYIHNEYTIINCMK NNSGWKISIRGNRI IWTLIDING KTKSV 159 

4- G N 4-.NC K NN4-G 14-4- N 4- .V4-4-NG K KS 
Sbjct: 140 -TKNFIIGGFLNIYQKSNLFLNCNKLEINNNG-SINVENN SKINLNGGLIMKDKSQ 193 

Query: 160 FFEYNIREDISE YINRWFFVTITNNLNNAKIYINGKLESNTD IKDIREVIANG 212 
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Sbjct: 1625 DNQQEKINEKINESENVNENVNINDNINDNINEHEQTYIPFDDDQNEEYDYI 1676 

Query: 365 XXXXXAPISDSDEFYNTIQIKEYDEQPTYSC-QLLFKKDEE-STDE 408 

3* FY *T •:■ + * SC Q KKD*- , TDE 

Sbjct: 1677 SEFFYSTSEENDMNPNNNLSCKQHELKKDKNYITDE 1712 



tr Q7RB20 Hypothetical protein [PY06328] [Plasmodium yoelii 2746 

Q7RB2 0_PLAYO yoelii] AA 

align 

Score =42.0 bits (97), Expect = 0.029 

Identities = 63/306 (20%) f Positives = 123/306 (39%), Gaps = 41/306 (13%) 

Query : 19 NDTILIEMFN — KYNSEXXXXXXXXXRYKDNNLIDLSG-YGAKVEV YDGVELNDKNQ 72 

NOT +■ xrr N YN-i- D-r Y ■* 4- D +■ r 

Sbjct : 39 NDTYVNELNNTSNYNNNNNSNNNMCDKSSDDLNLNIDPCYTNSININSNMDNINMNEDSN 98 

Query: 73 FKLTSSANSKIRVTQNQNIIFNSVFL DFSVSFWIRIPKYKN DGIQNYIHNEYTI 126 

+ NH- + T N N+ +■*- OF "i" + Y+N G N + Y + 

Sbjct: 99 ENMNTYVNTTMNHNVNSSTDSHRNDDFKFHMKINLSAYRNIYEKGKGNAQPKKYNL 154 

Query: 127 INCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNLN 186 

-h K G -r-r DIN * K RED -KF*i- +■+■ N + 

Sbjct: 155 -SVQKGSKGILLNTYNYYFYNNFGDINKRNKK REDD VNIYFYKKVSRNVP 203 

Query: 187 NAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMK-YFSIFNTELSQSNI 245 

M Y N + + +-TD + ■* +■ -i- 4- ■:• QF + Y + F EL K'vfl 

Sbjct: 204 NC — YENESNQNDTDDDNVEKSNLDNSKNYNYN KQFFGINSYDKVFLKELKITNI 256 

Query: 246 EERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYI KLKKDSPVGEILTRSKY 301 

+■ "i'YK H-S -r-Y F P Y-+ <• -:-Y;V :K tSPr Y 

Sbjct: 257 DNKYKKKSVKKYNIPF — EPNFYSNRFFFSDKNINENYIGNSKNVKVNSPLSVNNNIESY 314 
Query: 302 NQNSKY 307 

N r Y 

Sbjct: 315 NDSEHY 320 



t r Q8T186 Hypothetical protein [Dictyostelium discoideum (Slime 793 

Q8T186_DICDI mold)] AA 

align 

Score = 41.6 bits (96), Expect = 0.037 

Identities = 50/183 (27%), Positives = 83/183 (45%), Gaps = 37/183 (20%) 

Query: 55 YGAKVEVYDGVELNDKNQFKLTSSA NSKIRVTQ NQNI I FNSVFLDFSVS FWI 106 

YG r VYD -+-++-N * F *• * A JSH- XV N N I FN F +• -r-i-S 
Sbjct: 85 YG-QY SVYDSMDIN-RGS FIMENGAI LNVNNS I YVKYY FE INSNS I FNPT FKNTT I S 139 

Query: 107 RIPKYKNDGIQNYIHNEYTIINCMK NNSGWKISIRGNRIIWTLIDING KTKSV 159 

+ G N +NC K NN-f-G N* + .V-f-rKG K KS 
Sbjct: 140 -TKNFIIGGFLNIYQKSNLFLNCNKLEINNNG-SINVENN SKINLNGGLIMKDKSQ 193 

Query: 160 FFEYNIREDISE YINRWFFVTITNNLNNAKIYINGKLESNTD IKDIREVIANG 212 
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4- N -M + 4-N4- V N -KNN +4-7; 4-G L N D + .1; &+ NG 
Sbjct: 194 IYLNNSNIEINGDAMLMNQSIF NTMNNLDLFISGSLHLNDDSLFLLFDNNEMTING 249 

Query: 213 EII 215 

+++ 

Sbjct: 250 DLL 252 



tr Q7RTC2 Hypothetical protein (Fragment) [PY00072] [Plasmodium 3663 

Q7RTC2_PLAYO yoelii AA 

yoelii] align 

Score = 41.6 bits (96), Expect = 0.037 

Identities = 66/310 (21%), Positives = 125/310 (40%), Gaps = 77/310 (24%) 

Query: 45 KDNNLIDLSGYGAKVEVYDGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSF 104 

KDN ++ +■ ++ EV +GV+ + N-rK' N +1 N + F+ 
Sbjct: 6 KDNEWI CNEWS E S E WNGVKWSNNE F IDNNEVINNNEFI 47 

Query: 105 WIRIPKYKNDGIQN-YIHNEYTIINCMKNNSGWKISIR GNRII WTL IDIN 153 

Y N ♦ N Y N* N +-N G+ $ GN ++ V? + -i-D N 

Sbjct: 48 YNNGWGNFYSENKWRDNGFVSNIGFGNSNGFNIGNDWSGSWCVGDNEVDNN 101 

Query: 154 GKTKSV-FFEYNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANG 212 

K + F YN 4-E +N FV NN XY D+4-D +■ N 

Sbjct: 102 NKWNYNGFIYNNEVYNNEIVNNNEFVN NNGFIY NDVRD — HEWNN 146 

Query: 213 EIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEY 272 

+++F D + . V' I+N hlr 4-N+ 4- hi 4-4-D N v YM F, 
Sbjct: 147 DWFYNDEWRDNGF — : 1 YNNE WNNNV VFYNDEIVRD NGFFYNDEV 191 

Query: 273 YMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSIND 332 

N N + -r ^-r-r-r S++ N'+ + +N + + Y CyK + 4- 

Sbjct: 192 NNNE WNNNE WSDNE WSDSE FI YNNE WNNNEVYNGE W NNNEAVQN 240 

Query: 333 DIVRKEDYIY 342 

+++ +Y 
Sbjct: 241 GVIKNYGLMY 250 

Score = 36.2 bits (82), Expect =1.6 

Identities = 44/198 (22%), Positives = 73/198 (36%), Gaps = 38/198 (19%) 

Query: 179 VTITNNLNNAKIYING-KLESNTDIKDIREVIANGEIIF KLDGDI 222 

V I N + +■ H-WG K+" SH * D EVI N F, 1+ + ->G -i- 

Sbjct: 10 WICNEWSESEWNGVKWSNNEFIDNNEVINNNEFIYNNGWGNFYSENKWRDNGFV 69 

Query: 223 DRTQFIWMKYFSIFNTELSQS NIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 276 

F' FrX N + S S +-4- Kr + Y ( n: VT* £ y 

Sbjct: 70 SNIGFGNSNGFNIGNDWSGSWCVGDNEVDNNNKWNY NGFI YNNEVYNNE 120 

Query: 277 AGNKNSYIK LKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSIND 332 

N N 4"r + D N ' + 4- + -r +N ND 

Sbjct: 121 IVNNNEFVNNNGFIYNDVRDHEWNNDWFYNDEWRDNGFIYNNEW NNNWFYND 177 

Query: 333 DIVRKEDYIYLDFFNLNQ 350 
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+ N +1+ -S-N+ F N -t-NN +^I+G L N D + .V; *S-r NG 
Sbjct: 194 I Y LNNSN I E I NGDAMLMNQS I F NTMNNLDLFISGSLHLNDDSLFLLFDNNEMTING 249 

Query: 213 EII 215 

Sbjct: 250 DLL 252 



tr Q7RTC2 Hypothetical protein (Fragment) [PY00072] [ Plasmodium 3663 

Q7RTC2_PLAYO yoelii AA 

yoelii] align 

Score = 41.6 bits (96), Expect = 0.037 

Identities = 66/310 (21%), Positives = 125/310 (40%), Gaps = 77/310 (24%) 

Query: 45 KDNNLIDLSGYGAKVEVYDGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSF 104 

KDN -M- -H- EV -f-GVH-f N-f-F N +1 K*r- F+ 
Sbjct: 6 KDNE WI CNE WSE S E WNGVKWSNNE F IDNNEVINNNEFI 47 

Query: 105 WIRIPKYKNDGIQN-YIHNEYTIINCMKNNSGWKISIR GNRII WTL IDIN 153 

Y N + N Y N+ N +-N G-i- S GN -M- vv + -i-D N 

Sbjct: 48 YNNGWGNFYSENKWRDNGFVSNIGFGNSNGFNIGNDWSGSWCVGDNEVDNN 101 

Query: 154 GKTKSV-FFEYNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANG 212 

K •:• F YN +3 -i-N FV NN IY D-K-I; +■ N 

Sbjct: 102 NKWNYNGF I YNNEVYNNE I VNNNE FVN NNGFIY NDVRD — HEWNN 146 

Query: 213 EIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEY 272 

Sbjct: 147 DWFYNDEWRDNGF IYNNEWNNNV VFYNDEIVRD NGFFYNDEV 191 

Query: 273 YMFNAGNKNS YIKLKKDS PVGE I LTRSKYNQNSKY INYRDLY I GEKFI I RRKSNSQS IND 332 

Sbjct: 192 NNNEWNNNEWSDNEWSDSEFIYNNEWNNNEVYNGEW NNNEAVQN 240 

Query: 333 DIVRKEDYIY 342 

Sbjct: 241 GVIKNYGLMY 2 50 

Score = 36.2 bits (82), Expect = 1.6 

Identities = 44/198 (22%), Positives = 73/198 (36%), Gaps = 38/198 (19%) 

Query: 179 VTITNNLNNAKIYING-KLESNTDIKDIREVIANGEIIF KLDGDI 222 

V I N •> HvIG K*r- SN + D EVI N S 1+ + +-G •:- 

Sbjct: 10 WICNEWSESEWNGVKWSNNEFIDNNEVINNNEFIYNNGVVGNFYSENKVVRDNGFV 69 

Query: 223 DRTQFIWMKYFS I FNTELSQS NIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFN 276 

F FrI N H-S S *■+ K-v +-Y N $ Y 

Sbjct: 70 S N I G FGNS NGFN I GNDWS GS WC VGDNE VDNNNKWN Y NGFI YNNEVYNNE 120 

Query: 277 AGNKNSYIK LKKDSPVGEILTRSKYNQNSKYINYRDLYI GEKFI IRRKSNSQS IND 332 

N N + D N + + + -r NX; 
Sbjct: 121 IVNNNEFVNNNGFIYNDVRDHEWNNDWFYNDEWRDNGFIYNNEW NNNWFYND 177 

Query: 333 DIVRKEDYIYLDFFNLNQ 350 
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-Klv'S ~r Y X) N N+ 
Sbjct: 178 E I VRDNGFF YNDEVNNNE 195 



tr Q7RFF5 Arabinogalactan protein [PY04751] [Plasmodium yoelii 378 

Q7RFF5_PLAYO yoelii ] AA 

align 

Score = 40.8 bits (94), Expect = 0.064 

Identities = 42/176 (23%), Positives = 80/176 (44%), Gaps - 20/176 (11%) 

Query: 182 TNNLNNAKI YINGKLESNTDIKDIREVIANGEI I FKLDGDIDRT QFIWMKYFSIFNT 238 

Sbjct: 104 SENSNNSDNVLNNKI DIEKDKNIIVNKSDL-KDDDNLNTKKMDQIIYKSIQSNYDK 158 

Query: 239 EL-SQSNIEERYKIQSYSEYLKDFW GNPLMYNKEYY--MFNA GNKNSYIKLK 287 

Sbjct: 159 EFFAKNNLQEEYQLH-YNKLSKEYEFFEDDNPYKNKKCYYGNISNSDKIRGNEQYINNSN 217 

Query: 28 8 KDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVRKEDYIYL 343 

+S * -i- N KY + D+ H- r K N-t S ND K D-H-YL 

Sbjct: 218 SESEINSDYDSNDSNFKKKYYEFNDIDFDQIYKYIYKKNNVSENDKFKFKRDHLYL 273 



tr Q8ILN7 Hypothetical protein [PF14_0206] [Plasmodium falciparum 910 

Q8ILN7_PLAF7 (isolate AA 

3D7) ] align 

Score = 40.4 bits (93), Expect = 0.083 

Identities = 55/278 (19%), Positives = 106/278 (37%), Gaps = 53/278 (19%) 

Query: 75 LTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNS 134 

■>■ -H-rK I -i-N Nil-:- + F +• WD YIH++- + N 

Sbjct: 347 IDNNSNVMIHFNKNDNIIYKDIFKKLDEERKQKKDNIYNDYAHKYIHSDMLYNYRWQND 406 

Query: 135 GWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNLNNAKIYING 194 

H-KI I L -H*N -:-FF N-f- -i-DI + -\- -iH- 
Sbjct: 407 LYKI IQPVLYNLN IFFNQNVIKDINKIMEKY 437 

Query: 195 KLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSY 254 

Sbjct: 438 DTVIQDVQQVGRKKEYNKRINEGLEKREGHKSTYEK — ENEVKQNNVTQNGD 487 

Query: 255 S E Y LKDFWGNPLMYNKE Y YMFNAGNKNS Y I KLKKDS PVGE I LTRSKYNQNS 305 

K N Y -KEY K f N -r .7. KK K N + 

Sbjct: 48 8 KKLQNNVQTYEQEYIQTNLHNDDKNINTKKIQNSKNYHVNEKRNDKNVDNKNKDKE 543 

Query: 306 KYINYRDLYIGEKFIIRR-KSNSQSINDDIVRKEDYIY 342 

•\- 1NY -rh G+-K l'-S* K -f- + + KKE+ -M- 
Sbjct: 544 ECINYTELDKGDKHIMNTLKIP^^NKMQKEEKRKE^^VLF 581 



tr Q8I462 Hypothetical protein PFE0190c [PFE0190c] [Plasmodium 662 
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+ -r Y D N :\ + 

Sbjct: 178 E I VRDNGFFYNDEVNNNE 195 



tr Q7RFF5 Arabinogalactan protein [PY04751] [Plasmodium yoelii 378 

Q7RFF5_PLAYO yoelii ] AA 

align 

Score = 40.8 bits (94), Expect = 0.064 

Identities = 42/176 (23%), Positives = 80/176 (44%), Gaps = 20/176 (11%) 

Query: 182 TNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRT QFIWMKYFSIFNT 238 

Sbjct: 104 S E NSNNS DNVLNNK I DIEKDKNIIVNKSDL-KDDDNLNTKKMDQII YKSIQSNYDK 158 

Query: 239 EL-SQSNIEERYKIQSYSEYLKDFW GNPLMYNKEYY — MFNA GNKNSYIKLK 287 

E ■++-+W-i-rV; V4-4- YH-v NF K YY v GN> 

Sbjct: 159 EFFAKNNLQEEYQLH-YNKLSKEYEFFEDDNPYKNKKCYYGNISNSDKIRGNEQYINNSN 217 

Query: 288 KDS PVGE I LTRSKYNQNSKYINYRDLYI GEKFI IRRKSNSQS INDDI VRKEDY I YL 343 

+-S ■:- -i- N KY + D+ + ■+ K Nt S ND K 1>H-YL 

Sbjct: 218 SESEINSDYDSNDSNFKKKYYEFNDIDFDQIYKYIYKKNNVSENDKFKFKRDHLYL 273 



tr Q8ILN7 Hypothetical protein [PF14_0206] [Plasmodium falciparum 910 

Q8 I LN7_PLAF7 (isolate AA 

3D7)] align 

Score = 40.4 bits (93), Expect = 0.083 

Identities = 55/278 (.19%), Positives = 106/278 (37%), Gaps = 53/278 (19%) 

Query: 75 LTSSANSKIRVTQNQNI I FNSVFLDFSVSFWIRI PKYKNDGIQNYIHNEYTI INCMKNNS 134 

*■ -i-H-N I -i-N NX I •:• H-F + ND YIK++- + N 

Sbjct: 347 IDNNSNVMIHFNKNDNIIYKDIFKKLDEERKQKKDNIYNDYAHKYIHSDMLYNYRWQND 406 

Query: 135 GWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNLNNAKIYING 194 

Sbjct: 407 LYKI IQPVLYNLN IFFNQNVIKDINKIMEKY 437 

Query: 195 KLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSY 254 

Sbjct: 438 DTVIQDVQQVGRKKEYNKRINEGLEKREGHKSTYEK — ENEVKQNNVTQNGD 487 

Query: 255 SEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNS 305 

K N Y 4-EY N N -r I KK K .N -r 

Sbjct: 488 KKLQNNVQTYEQEYIQTNLHNDDKNINTKKIQNSKNYHVNEKRNDKNVDNKNKDKE 543 

Query: 306 KYINYRDLYI GEKFI I RR-KSNSQS INDDI VRKEDY I Y 342 

•y I NY -r-L G + K K -i- + 4- RK£ + ->••>• 

Sbjct: 544 ECINYTELDKGDKHIMNTLKIPNNKMQKEEKRKENVLF 581 



tr Q8I462 Hypothetical protein PFE0190c [PFE0190c] [Plasmodium 662 
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Q8I4 62_PLAF7 f alciparum 

(isolate 3D7) ] 

Score = 40.4 bits (93), Expect = 0.083 
Identities = 44/204 (21%), Positives = 78/204 (37%), Gaps = 27/204 (13%) 

Query: 98 LDFSVSFWIRIPKYKNDGIQNYIHNEYT IINCMKNNSGWKISIRGNRIIW 147 

H-.0+ + + I + K D + N + & .VIN 4-4-4- 7.4-4- H-R 

Sbjct : 94 VDYHLQYVSNIFEKKKDELNNIMEKEKKSMSIDELICDIINYLESVINGNINVDNHRFNH 153 

Query: 148 TLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNL-NNAKIYINGKLESNTDIKDIR 206 

I -5- 1 K -i- 111 -M+ IN I NN+ NN IN H-N DI 

Sbjct: 154 NNINIYNKDHIIISNININNNINNNINNNINNNINNNINNNINNNINNNNNNNDDISLDN 213 

Query: 207 EVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPL 266 

H- G -v lr> YF F E + N-H- + S 4- -J- •■• 
Sbjct: 214 KCSGGGSFLKNLN LSYFKDFLVERKKINLDALFNDNSLNVLFDELY 259 

Query: 267 MYNKEYYMFNAGNKN— SYIKLKK 288 

Y Y r N N 4-IK4-K-+ 

Sbjct: 260 TYTYIYLLINYKRNNFFDFIKMKR 283 



AA 

align 



tr Q7RRG0 Protein kinase domain, putative [PY00761] [Plasmodium 2941 

Q7RRG0_PLAYO yoelii yoelii] AA 

align 

Score = 40.4 bits (93), Expect = 0.083 

Identities = 85/409 (20%), Positives = 151/409 (36%), Gaps = 105/409 (25%) 

Query: 64 GVE LNDKNQ FKLTS SANS KI RVTQNQNI I FN SVFLDFSVSFWIRIPKYKNDGIQNY 119 

G-1- +-N 4- AN K+- NI4- M *M- L •*■ I GIh-N 

Sbjct: 1720 GI NMNTNGTVNRNT VAN YKVN NILINDKLKNILLSKNFDHFL-IENENKIGIRNS 1773 

Query: 120 IHNEYTI INCMK — NNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNI RED 168 

I4-N Y<- •:• NN4G H- GN NG V H- NT. 4-K 

Sbjct: 1774 INNSYSNTGNVNHNNNAGRTVGANGNCTSNENCTPNGTNIGVLKDSNILSGNMIPKLKES 1833 

Query: 169 ISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFI 228 

v y 4- ■+ MNH- N KI N ■++■ NTH- 14- T4-R 
Sbjct: 1834 YNYYSHFKSQIPSNNNVINKKITENTEISENTENNKIQ GINR 1875 

Query: 22 9 WMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKE-YYMFNAGNKNSYIKLK 287 

X-rN +8 N -r BY 4- NK ++ NA N + y;r> 
Sbjct: 1876 1 YNNY I GQGNTKENI PMNVNKE YSNKHI SD 1 NKS I F FS QNANNS LN Y IE — 1924 

Query: 28 8 KDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRR — KSNSQSINDDIVRKEDYIYLDF 345 

S Y '{ 4- K IRR K+ H-H-ND 4-4-4- 
Sbjct: 1925 S VYNI Y PSSLLNSKNKI RRDGKTCGTNLNDNLINMH 1960 

Query: 346 FNLNQEWRVYTXXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQP TYSCQLLFKK 401 

NQ4- -i-H-Y I 4- 4-HYN I I4-E 4- +■ T.,H--<-K> 

Sbjct: 1961 NQQRQIY QIENENKYYNNINIQEGINKKIANLNFQDILIYKQ 2002 

Query: 402 DEESTDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKL 450 

H- •:• D+I + Y-:-3 F Y H- 14- K 4- Ri- W K4- 

Sbjct: 2003 NNLNIDQIN KKKYDSN — FNNYLNSTAITSISNKNIPRQFTNAKI 2045 



http://us.expasy.org/cgi-bin/blastpl 



5/12/05 



ExPASy BLAST2 Interface 



Page 58 of 64 



Q8I462_PLAF7 falciparum AA 

(isolate 3D7) ] align 

Score = 40.4 bits (93), Expect = 0.083 

Identities = 44/204 (21%), Positives = 78/204 (37%), Gaps = 27/204 (13%) 

Query: 98 LDFSVSFWIRIPKYKNDGIQNYIHNEYT IINCMKNNSGWKISIRGNRIIW 147 

-r.O-j- + + I + K D + N + £ A* IN +++ .7>+ -rR 

Sbjct : 94 VD Y H LQ Y VS NI FE KKKDE LNNI ME KE KKSMS I DE L I CD 1 1 NY LE S VI NGN I NVDNHR FNH 153 

Query: 148 TLIDINGKTKSVFFEYNIREDISEYINRWFFVTITNNL-NNAKIYINGKLESNTDIKDIR 206 

TM K ~ NI -M+ IM I NN+ NN IN -i-N DI 

Sbjct: 154 NN I N I Y NKDH IIISNINI NNN I NNN I NNN I NNN I NNN I NNN I NNN I NNNNNNND D I S L DN 213 

Query: 207 EVIANGEIIFKLDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPL 266 

-:■ G -r •:- Y F F E + N-H- -t S -5- 4- -:- 

Sbjct: 214 KCSGGGSFLKNLN LSYFKDFLVERKKINLDALFNDNSLNVLFDELY 259 

Query: 267 MYNKEYYMFNAGNKN — SYIKLKK 288 
Sbjct: 260 TYTYIYLLINYKRNNFFDFIKMKR 283 



tr Q7RRG0 Protein kinase domain, putative [PY00761] [Plasmodium 2941 

Q7RRG0_PLAYO yoelii yoelii] AA 

align 

Score = 40.4 bits (93), Expect = 0.083 

Identities = 85/409 (20%), Positives = 151/409 (36%), Gaps = 105/409 (25%) 

Query: 64 GVE LNDKNQ FKLT S S ANS KI RVTQNQN 1 1 FN SVFLDFSVSFWIRI PKYKNDGIQNY 119' 

G-+- HI r AN K+ NI-*- N -M- L <* I GJ*N 

Sbjct: 1720 GINMNTNGTVNRNTVANYKVN NILINDKLKNILLSKNFDHFL-IENENKIGIRNS 1773 

Query: 120 IHNEYTIINCMK — NNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNI RED 168 

I-f-N Y-i- -:- NN-J-G + GN NG V -f NI 

Sbjct: 1774 INNSYSNTGNVNHNNNAGRTVGANGNCTSNENCTPNGTNIGVLKDSNILSGNMIPKLKES 1833 

Query: 169 ISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEII FKLDGDIDRTQFI 22 8 

+ Y + r NN+ N KI N ■++■ N'iM- I-r- I-i-R 
Sbjct: 1834 YNYYSHFKSQIPSNNNVINKKITENTEISENTENNKIQ GINR 1875 

Query: 229 WMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKE-YYMFNAGNKNSYIKLK 287 

I+K + Q N +K + f;Y + NK ++ NA N + + 
Sbjct: 1876 1 YNNY I GQGNT KE N I PMNVNKE Y S NKH I S D INKS I FFS QNANNS LNY I E — 1924 

Query: 288 KDS PVGE I LTRSKYNQNSKY INYRDLY I GEKFI IRR — KSNSQSINDDIVRKEDYIYLDF 345 

s v y -r K IRR K* -iH-ND + 'H- 
Sbjct: 1925 SVYNI YPSSLLNSKNKIRRDGKTCGTNLNDNLINMH 1960 

Query: 34 6 FNLNQEWRVYTXXXXXXXXXXXXXAPISDSDEFYNTIQIKEYDEQP TYSCQLLFKK 401 

NQ-i- -H-Y I * -HH-YN I I-rS 4- !,+■«■ K*- 

Sbjct: 1961 NQQRQIY QIENENKYYNNINIQEGINKKIANLNFQDILI YKQ 2002 

Query: 402 DEESTDEIGLIGIHRFYESGIVFEEYKDYFCISKWYLKEVKRKPYNLKL 450 

**• D + I. + Y-:-3 F Y ■:■ I'h K > N K+ 

Sbjct: 2003 NNLNIDQIN KKKYDSN — FNNYLNSTAITSISNKNIPRQFTNAKI 2045 
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tr Q7RPW6 Hypothetical protein (Fragment) [PY01338] [Plasmodium 3644 

Q7RPW6_PLAYO yoelii yoelii] AA 

align 

Score = 40.4 bits (93), Expect = 0.083 

Identities = 69/315 (21%), Positives = 134/315 (41%), Gaps = 33/315 (10%) 
Query : 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYG-AKVEV 61 

NKY I -i-rKD * + E ■+ -r R -M-N-:- + +■ Y -rK+E 

Sbjct: 3012 NKYISKIN IKHSNDILMYEKEHTGSLDNISHQSTDDRKNNDNIENENHYNNSKLE- 3066 

Query: 62 YDGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIH 121 

Sbjct: 3067 — NSQINPKEDNNTLNNSIYMLRKQKNEKKLFELYYIYIYII — IHIIKFYNE SFVD 3119 

Query: 122 NEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIRE — DISEYINRWFFV 179 

Sbjct: 3120 LKYYIYNCI CEIASSYI PFYFTQNNIKSFSYYSNHNSEENKDINEFISFINNI 3172 

Query: 180 TITNNLNNAKIY— INGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFN 237 

Sbjct: 3173 NI STNVNDLKLYNFNNKKKEKKLKSKKI LKKTYNSDNENDHHTQASKLE FIQS PKSA 3229 

Query: 23 8 TELSQSNIEERYKIQSYSEYL — KD FWGN PLMYNKE Y YMFNAGNK NSYIKLKKDSP 291 

T+ N 3 3 -i-H- F N •:■ Y N* NH- 1+ KK-rS 

Sbjct: 3230 TKTYEENEYSEIPGSSISTFIGTEKFSSNESGIERIYNLSNSKNERIENNSCIEQKKNSR 3289 

Query: 292 VGEILTRSKYNQNSK 306 

I T* K QN + 
Sbjct: 3290 SICIDTKLKNIQNPR 3304 



Score = 40.0 bits (92), Expect = 0.11 

Identities = 69/332 (20%), Positives = 124/332 (36%), Gaps = 71/332 (21%) 

Query: 55 YGAKVEVYDGVELNDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVS FWIRI PKYKND 114 

Sbjct: 353 YNDQYVISNYIKQNNNEIEVITTDGNRNNTSLVNLQKLKNNNFIKNNHTIYTKPIIYKNN 412 

Query: 115 GIQN YIHNEYTIINCM KNNSGWKI SIRGNRIIWTL 149 

Sbjct: 413 KLYNSYNYINQNLEYIQNDVNNMNTSNIHKIVRENIPPKSQDGPFINETSNLGSRII 469 

Query: 150 IDINGKTKSVFFEYNIREDISEYINRWFFVTI TNNLNNAKIY 191 

Sbjct: 47 0 NGNASTSLYDKNVENNNANNINSALNTNVDLKFHSKTGISNLHVKNCTNNINKLMIS 526 

Query: 192 INGKLESNTDI KDI REVIANGE I I FKLDGDIDRT QFIWMKYFSIFNTELSQSNI-EE 247 

Sbjct: 52 7 YRNKEEAKENVKWKKETYINDINSSNGGNIINTIASNMKWNNNSNMINNIASMNNINKE 58 6 

Query: 248 RYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKY 307 

-M- X i- K + N -i-YN + M v N T N + ? K N N 

Sbjct: 587 KHWIK KTYLDNTDIYNAD-KMSVSSNMNKLYDLKNEKP KKNNNDLN 631 
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tr Q7RPW6 Hypothetical protein (Fragment) [PY01338] [Plasmodium 3644 

Q7RPW6_PLAYO yoelii yoelii] AA 

align 

Score = 40.4 bits (93), Expect = 0.083 

Identities = 69/315 (21%), Positives = 134/315 (41%), Gaps = 33/315 (10%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYG-AKVEV 61 

NKY4- I 4-4-KD 4-4- S + 4- R -M-N4- + +■ Y i-K + E 

Sbjct: 3012 NKYISKIN IKHSNDILMYEKEHTGSLDNISHQSTDDRKNNDNIENENHYNNSKLE- 3066 

Query: 62 YDGVELNDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVS FWIRI PKYKNDGIQNYIH 121 

4<N K +-4-4- <-R 4-N4- + F -H- 4- I I K4- N4- 4-4-4- 

Sbjct: 3067 — NSQINPKEDNNTLNNS I YMLRKQKNEKKLFELYY I YI Y I I — IHIIKFYNE SFVD 3119 

Query: 122 - NE YT 1 1 NCMKNNS GWKI S I RGNR 1 1 WT L I D I NGKTKS V F FE YNI RE — DISEYINRWFFV 179 
Sbjct: 3120 LKYYIYNCI CEIASSYIPFYFTQNNIKSFSYYSNHNSEENKDINEFISFINNI 3172 

Query: 18 0 T I TNNLNNAK I Y — INGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFN 237 

14- N-fN-h K4-Y N K E K I 4- N 4- -r 4-.Fi.' + 
Sbjct: 3173 NISTNVNDLKLYNFNNKKKEKKLKSKKILKKTYNSDNENDHHTQASKLEFIQSPKSA 3229 

Query: 238 TELSQSNIEERYKIQSYSEYL — KDFWGNPLMYNKEYYMFNAGNK NSYIKLKKDSP 291 

T-f- 4- N 3 S -r+ 4- F N *T* Y -4-- N4- NH- N3 1+ KK4-S 

Sbjct: 3230 TKTYEENEYSEIPGSSISTFIGTEKFSSNESGIERIYNLSNSKNERIENNSCIEQKKNSR 3289 

Query: 2 92 VGEILTRSKYNQNSK 3 06 

I T4- K QN -i- 
Sbjct: 3290 SICIDTKLKNIQNPR 3304 



Score = 40.0 bits (92), Expect = 0.11 

Identities = 69/332 (20%), Positives = 124/332 (36%), Gaps = 71/332 (21%) 
Que ry : 55 YGAKVEVYDGVELNDKNQFKLTSSANSKIRVTQNQNI I FNSVFLDFSVS FWIRI PKYKND 114 

Y r 4- •:■ ■*■+ N4- +-T4- N N 4- N-r 4- 4- r +■ YKN r 

Sbjct: 353 YNDQ Y VI SNY I KQNNNE I E VI TTDGNRNNTS LVNLQKLKNNNFI KNNHT I YTKPI I YKNN 412 

Query: 115 GIQN YIHNEYTIINCM KNNSGWKI SIRGNRIIWTL 149 

Sbjct: 413 KLYNSYNYINQNLEYIQNDVNNMNTSNIHKIVRENIPPKSQDGPFINETSNLGSRII 469 

Query: 150 IDINGKTKSVFFEYNIREDISEYINRWFFVTI TNNLNNAK I Y 191 

NG 4- N+ 4- ■:- IN TNN+N I 

Sbjct: 470 NGNASTSLYDKNVENNNANNINSALNTNVDLKFHSKTGISNLHVKNCTNNINKLMIS 526 

Query: 192 INGKLESNTDIKDIREVIANGEIIFKLDGDIDRT QFIWMKYFSIFNTELSQSNI-EE 247 

K E4- +-*K+"H»» 4-1 G4I T W 4-4- N S 4-NI + E 

Sbjct: 527 YRNKEEAKENVKNVKKETYINDINSSNGGNIINTIASNMKWNNNSNMINNIASMNNINKE 58 6 

Query: 248 RYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVGEILTRSKYNQNSKY 307 

4 4- X-i- K 4- T'i -l-YN + M 4* N N LK 4- F K N M 

Sbjct: 587 KHWIK KTYLDNTDIYNAD-KMSVSSNMNKLYDLKNEKP KKNNNDLN 631 
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Query: 308 INYRDLYIGEKFIIRRKSNSQSINDDIVRKED 339 

IN D+ I -r + N3 N>- !- K D 
Sbjct: 632 INNTDMVINSR KCSENSTENNNRQIMKND 660 



Score =36.2 bits (82), Expect =1.6 

Identities = 42/168 (25%), Positives = 72/168 (42%), Gaps = 16/168 (9%) 

Que ry : 19 NDTILI EMFNKYNSEXXXXXXXXXRYKDNNLI DLSGYGAKVEVYDGV-ELNDKNQFKLTS 7 7 

Sbjct: 823 NDTTNINLSNQYINKNFMPTHI IN — DDENLLG STKMSSFDGITKLEDEKNIEYLT 876 

Query: 78 SANSKIRVTQNQNITFNSVFLDFSVSFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWK 137 

1 ■ -rN KYK D * .V+N£ +N N + 

Sbjct: 877 GEYYYINGKMEENKLYNNENINC FRK Y K- DMLNTN I NNEK YNVNGKYNRNNLS 928 

Query: 138 ISIRGNRIIWTL-IDINGKTKSVFFEYNIREDISEYINRWFFVTITNN 184 

S+ N T I NGK KS -fYN-M- +■+ 4*; H ! 4 T 

Sbjct: 929 PSVNINDKANTKNITENGKYKSYQKDYNLKTFKNKSVNPQSFLQIKNN 976 



sp P21358 Mitochondrial ribosomal protein VAR1 [VAR1] [Candida 339 

RMAR_CANGA glabrata AA 

(Yeast) (Torulopsis glabrata) ] align 

Score = 40.0 bits (92), Expect = 0.11 

Identities = 71/314 (22%), Positives = 118/314 (36%), Gaps = 58/314 (18%) 

Query: 28 NKYNSEXXXXXXXXXRYKDNNLI DLS GY GAK VE V YD GVE LNDKNQFKLTS S ANS KI 83 

NKY SK * N L Y -i- Y -i-T, +K S N+KT 

Sbjct: 41 NKYLSELNNKGNSLQHLNNMNNWKLQNYNYNKNNTINNYINSKLINKLLYKLMSLKNNKI 100 

Query: 84 RVTQ NQNII FNSVFLDFSVSFWIRI PKYKN DGIQNYIH 121 

Sbjct: 101 IISKPLYKINMbrV"INIRFYYYhnWNYNYNNNIYYI^INKLMNRLNI>n^NLSNILSYYY 160 

Query: 122 NE YT 1 1 NCMKNN S GWK I S I R GNR 1 1 W TLIDINGKTKSVFFEY NIREDISEYI 173 

N-f II -:-K K M 1-v -KiH-D N EY NI 

Sbjct: 161 NKKVIIEPIK LKYLYNNNEIMTKYISLLDNNKYNNGLLMEYQRTLNNIMPKLNDHN 216 

Query: 174 NRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYF 233 

NN-i-N K Y N I: ->N -M +1 I + -M- F + *■ -i- 

Sbjct: 217 ISMNYINNINNINKLK-YNNILLNNNNNINNIYNNI NINNNMNLLMFKYLIGW 268 

Query: 234 SIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVG 293 

S'X NX S r N NK4-Y GN N-i- KL -i- 

Sbjct: 2 69 SIMLKGRLNKNI : -SRISTTYLNNGTFNNKKYLW GNLNNNFKLNYINSNN 316 

Query: 294 EILTRSKYNQNSKY 307 

1 + ft+N KY . 
Sbjct: 317 N I YNYNN I NKNGK Y 330 



tr Q8II48 Hypothetical protein [PF11_0326] [Plasmodium falciparum 2763 
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Query: 308 INYRDLYIGEKFIIRRKSNSQSINDDIVRKED 339 

IN D+ I * NS N*> -i- K D 

Sbjct: 632 INNTDMVINSR KCSENSTENNNRQIMKND 660 



Score = 36.2 bits (82), Expect = 1.6 

Identities = 42/168 (25%), Positives = 72/168 (42%), Gaps = 16/168 (9%) 

Query: 19 NDTILIEMFNKYNSEXXXXXXXXXRYKDNNLIDLSGYGAKVEVYDGV-ELNDKNQFKLTS 77 

Sbjct: 823 NDTTNINLSNQYINKNFMPTHI IN — DDENLLG STKMSSFDGITKLEDEKNIEYLT 876 

Query: 78 SANS KI RVTQNQNI I FNS VFLDFS VS FWI RI PKYKNDGI QNY I HNE YT I INCMKNNS GWK 137 

T. -rN + ■*-+ KYK D 4- .V-rNE +N N + 

Sbjct: 877 GEYYYINGKMEENKLYNNENINC FRKYK-DMLNTNINNEKYNVNGKYNRNNLS 928 

Query: 138 ISIRGNRIIWTL-IDINGKTKSVFFEYNIREDISEYINRWFFVTITNN 184 

S+ N T I NGK KS + 4*5 H ! + I NN 

Sbjct: 929 PSVNINDKANTKNITENGKYKSYQKDYNLKTFKNKSVNPQSFLQIKNN 976 



sp P21358 Mitochondrial ribosomal protein VAR1 [VAR1] [Candida 339 

RMAR_CANGA glabrata AA 

(Yeast) (Torulopsis glabrata) ] align 

Score = 40.0 bits (92), Expect = 0.11 

Identities =71/314 (22%), Positives = 118/314 (36%), Gaps = 58/314 (18%) 

Query: 28 NKYNSEXXXXXXXXXRYKDNNLIDLSGYGAK VE VYDGVE LNDKNQ FKLT S S ANS KI 83 

NKY SK -\- N L Y -f- Y -r-L +K +KL S N+KI 

Sbjct : 41 NKYLSELNNKGNSLQHLNNMNNWKLQNYNYNKNNTINNYINSKLINKLLYKLMSLKNNKI 100 

Query: 84 RVTQ NQNII FNSVFLDFSVSFWIRI PKYKN DGIQNYIH 121 

Sbjct: 101 IISKPLYKINMNVINIRFYYYNMNNYNYNNNIYYINMINKLMNRLNINMNNLSNILSYYY 160 

Query: 122 NE YT 1 1 NCMKNNSGWKI S I RGNRI IW TLIDINGKTKSVFFEY NIREDISEYI 173 

NH- II -rK K ' N I* N -r £Y NI -i--H-+ 

Sbjct: 161 NKKVIIEPIK LKYLYNNNE IMTKY I S LLDNNKYNNGLLME YQRTLNNIMPKLNDHN 216 

Query: 174 NRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYF 233 

•H- NN-i-N K Y N I: +-N -M I -i-H- + -M- F + +■ -:• 

Sbjct: 217 ISMNYINNINNINKLK-YNNILLNNNNNINNIYNNI NINNNMNLLMFKYLIGW 268 

Query: 234 SIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKKDSPVG 293 

SI NX S r N NK-hY GN N-i- KL -i- 

Sbjct: 269 SIMLKGRLNKNI SRI S TT Y LNNGT FNNKK Y LW GNLNNNFKLNYINSNN 316 

Query: 294 EILTRSKYNQNSKY 307 

1 + ft+N KY 
Sbjct: 317 NIYNYNNINKNGKY 330 



tr Q8H48 Hypothetical protein [PF11 0326] [Plasmodium falciparum 2763 
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Q8II48_PLAF7 (isolate AA 

3D7)] align 

Score = 40.0 bits (92), Expect = 0.11 

Identities = 67/278 (24%), Positives = 119/278 (42%), Gaps = 33/278 (11%) 

Query: 4 6 DNNLIDLSGYGAKVEVYDGVE LNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFW 105 

O+N D + V :?+ N-rKN FK H- ' 4-.K + +N4- J> Sv'F + -r 
Sbjct: 537 DSNDDDNNNYYYYSNNYNNNYRNNKNNFKRNNFEINKEK — ENKEKIYTSVFEENNK 591 

Query: 106 IRIPKYKNDGIQNYIH-NEYTIINCMKNNSGWKISIRGNRIIWTLIDIN-GKTKSVFFEY 163 

Sbjct: 592 VIIDMINNKNKDNFININE KSNE I TN I HN YTDV Y VDED I D I HVDKNNN I F FDH 644 

Query: 164 NIREDISEYINRWFFVTITNNLNNAKIYINGKL ESNTDIKDIREVIANGEIIFKL 218 

N N -:• N -i-N H- Y N KL SIN K*K ■■• I E * + 

Sbjct: 645 NSNFFVDDFNNLHVY NKHNEEYYKNIKLYNRFMENNKTGKENYDYIQEYEYEYEY 699 

Query: 219 DGDIDRTQFIWMKYFSIFNTELSQSNIEER-YKIQSYSEYLKDFWGNPLMYNKEYYMFNA 277 

+■ D D + M V J>N -++-N -i- r I -i-Y r p M N + N 
Sbjct: 700 E-DEDLSNNYNMDY — IYNDQIQRNNDSQIIHDINNYDIF — S I LS I PNMNNNDN NN 751 

Query: 27 8 GNKNS Y IKLKKDS PVGE I LTRSKYNQNSKY INYRDLY I 315 

Sbjct: 752 DNNNDNNNDNNNNNNDNY Y YS S S S SKNNNY YNYQDRY I 789 



tr Q8I2R1 Hypothetical protein PFI1210w [PFI1210w] [Plasmodium 2082 

Q8I2R1_PLAF7 falciparum AA 

(isolate 3D7) ] align 

Score = 40.0 bits (92), Expect = 0.11 

Identities = 55/287 (19%), Positives = 106/287 (36%), Gaps = 35/287 (12%) 

Query: 65 VELNDKNQFKLTSSANSKIRVT QNQNIIFNSVFLDF-SVSFWIRIP 109 

Sbjct: 10 MNINDYEEKNLNSSGEKKINIKIGDLASHNSGNFDEEKKNSVCKNLIVNMPNISKGVQEE 69 

Query: 110 KYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDI 169 

Sbjct: 70 ECKIEELDKWRNEMDMINSLKDEK VIGMDKMYDMEKEKDMCL 112 

Query: 170 SEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIW 229 

N F N 1+ v +-N X r if; N r + ID T*i- 

Sbjct: 113 INEKNSYSFGKDKKKNNIDGIHNIHHISANDHIINPNEYKPNVQNLVSNSTHIDSTEICS 172 

Query: 230 MKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK- 288 

K+ + -r-f X V* S-f* K + + Y N N NS -r L 4- 

Sbjct: 173 SKFVKEEEHNNDNNEYDK^A/'HILKYPEHNKTKDMDNNLSNQYLYSCNISNNNSQLHLSRL 232 

Query: 289 -DSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDI 334 

D £ L K N KY K +■+ -■- + SN+ -J- N-v-f-1 

Sbjct: 233 FDKETDE- LNS I KVNNQDKYDNMSE IKLEKTLMIRDNSNNNNNNNNI 278 
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Q8II48_PI*AF7 (isolate AA 

3D7) ] align 

Score = 40.0 bits (92), Expect = 0.11 

Identities = 67/278 (24%), Positives = 119/278 (42%), Gaps = 33/278 (11%) 

Query: 46 DNNLIDLSGYGAKVEVYDGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFW 105 

Sbjct: 537 DSNDDDNNNYYYYSNNYNNNYRNNKNNFKRNNFEINKEK — ENKEKIYTSVFEENNK 591 

Query: 106 IRIPKYKNDGIQNYIH-NEYTIINCMKNNSGWKISIRGNRIIWTLIDIN-GKTKSVFFEY 163 

+ x ii NE K-:-N I + + IDi> K +-4-FF*?-i* 

Sbjct: 592 VIIDMINNKNKDNFININE KSNEITNIHNYTDVYVDEDIDIHVDKNNNI FFDH 644 

Query: 164 NIREDISEYINRWFFVTITNNLNNAKIYINGKL ESNTDIKDIREVIANGEIIFKL 218 

N 4- 4-4- M 4- N 4-N 4- Y N KL E4-N K4- -:• I 3 +■+ 

Sbjct: 645 NSN F FVDD FNNLHVY NKHNEEYYKNIKLYNRFMENNKTGKENYDYIQEYEYEYEY 699 

Query: 219 DGDIDRTQFIWMKYFSIFNTELSQSNIEER-YKIQSYSEYLKDFWGNPLMYNKEYYMFNA 277 

+ ■ U I J j£ Y I4N 4-4- r+N ■:■ r I 4Y r P M N H* N 

Sbjct: 700 E-DEDLSNNYNMDY — IYNDQIQRNNDSQIIHDINNYDIF — S I LS I PNMNNNDN NN 751 

Query: 27 8 GNKNSYIKLKKDS PVGEI LTRSKYNQNSKYINYRDLYI 315 

N N 4-4- S -M-N-5- Y NY +D Y.T. 

Sbjct: 752 DNNNDNNNDNNNNNNDNY Y Y S S S S S KNNNY YNYQDR Y I 789 



tr Q8I2R1 Hypothetical protein PFI1210w [PFI1210w] [Plasmodium 2082 

Q8I2R1_PLAF7 falciparum AA 

(isolate 3D7) ] align 

Score = 40.0 bits (92), Expect = 0.11 

Identities = 55/287 (19%), Positives = 106/287 (36%), Gaps = 35/287 (12%) 
Query: 65 VE LNDKNQ FKLT S SANS K I RVT QNQNIIFNSVFLDF-SVSFWIRIP 109 

4- -+ND •:- L SS ' KI +• > 4N + 44- + -> 3 + 

Sbjct : 10 MNINDYEEKNLNSSGEKKINIKIGDLASHNSGNFDEEKKNSVCKNLIVNMPNISKGVQEE 69 

Query: 110 KYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDI 169 

+ K 4- + 4- ME +IN 4-K+ 4* G K IS 4- 

Sbjct: 70 ECKIEELDKWRNEMDMINSLKDEK V I GMDKM Y DME KE KDMC L 112 

Query: 170 SEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIW 229 

N 4- F M 14- v tN I r }i\ N ■+ 4- ID T4- 

Sbjct: 113 INEKNSYSFGKDKKKNNIDGIHNIHHISANDHIINPNEYKPNVQNLVSNSTHIDSTEICS 172 

Query: 230 MKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNAGNKNSYIKLKK- 288 

K+ + X V £4- K + + N+ Y N N NS + .1, 

Sbjct: 173 SKFVKEEEHNNDNNEYDKNVHILKYPEHNKTKDMDNNLSNQYLYSCNISNNNSQLHLSRL 232 

Query: 289 -DSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDI 334 

D S L K N KY K ■*■+ 4- + SN+ 4- N-H-I 

Sbjct: 233 FDKETDE-LNSIKVNNQDKYDNMSEIKLEKTLMIRDNSNNNNNNNNI 278 
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tr Q7RQ77 Hypothetical protein [PY01225] [Plasmodium yoelii 3195 

Q7RQ77_PLAYO yoelii] AA 

align 

Score =40.0 bits (92), Expect =0.11 

Identities = 63/259 (24%), Positives = 101/259 (38%), Gaps = 52/259 (20%) 

Query: 110 KYKNDGIQNYIHNEYTI INC — MKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIRE 167 

K N G*r K+ I NO N+ G ++.T. .N +'.V+ F-rK + 

Sbjct: 787 KMSNWGMSLNHHDNININNCDSFSNDKGNILNINNN E I S DNNNTNF YE E E KK I 839 

Query: 168 DISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEII FKLDGDI 222 

SF. .7. -5-+ + T N K -f K & .N -r +7. 4-+ ~N "i> -KKLD 0+ 

Sbjct: 840 FTSESIDKRGLIEQTQINNVTKHLYDIKKEENENYNNINDLRSNKSIVSSKFSYKLDTDV 899 

Query: 223 DR TQFIWMKYFSIFNTELSQSNIEERYKIQSYSE 256 

D -f-F-v KY N 13 -J-Q-i-KI * * 

Sbjct: 900 LLKDSINFEKNDHINSLRKSNTDIIGYINKFVGSKYVEEGN-ETAQNNIRISGDTKIEDK 958 

Query: 257 YLKDFWGNPLMYN-KEYYMF NAGNKNS Y I KL- KKDS PVGE I LTRSKYN QNS 305 

•:• YN K Y MF N-l-N KL KK + S ■:• -i*T YN -r-N 

Sbjct : 959 IIPIMNDSRNEYNIKNYSMFYGNKENNNQNHEDKLSKKESELFNCITNDIYNERKIYENE 1018 

Query: 306 KYINYRDLYIGEKFIIRRK 324 

YrN X)li r FK -*K 
Sbjct: 1019 LYLNKDDLI LNEKI FRDKK 1037 



tr Q6LFH3 Hypothetical protein [PFF0460w] [Plasmodium falciparum 987 

Q6LFH3_PLAF7 (isolate AA 

3D7)] align 

Score = 39.7 bits (91), Expect = 0.14 

Identities = 53/235 (22%), Positives = 96/235 (40%), Gaps = 32/235 (13%) 

Query: 111 YKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDIS 170 

Y KN +■ Y H- NE IN K +1+ -\- 14- -f- D N K K •* -vO *■ 

Sbjct: 177 YKNEEDCKYVINENKEINENK E I NE I NDNN I YNVDDNNNKY K YKYNNYDDNN 228 

Query: 171 EYINRWFFVTITNNLNNAKIYINGKLESNTD IKDIREVIANGE IIFK 217 

Sbjct: 229 KYYENAHFNTNNCHTNNKELYLLEKKQNDVDSLLILKNEKNYVKKKENLNNNISPSCVIN 288 

Query: 218 LDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNA 277 

Sbjct: 289 KDGENERNRSVSEPFIDIIKDE-EEKKKEERTSQYHNQNEIKKINQKDVSVETEFYM 344 

Query: 278 GNKNSYIKLKKDSPVGEILTRSKYN-QNSKYINYRDLYIGEKFIIRRKSNSQSIN 331 

K-i-S + -M- -+N +YXN I K *:■ K N •:■ +N 

Sbjct: 345 — KDSLL DSLEKLLIKNVSFNFVRKEYINIFEDMITSKRDVTWKKNKKEMN 393 



sp Q98PH2 Mannitol-1 -phosphate 5 -dehydrogenase (EC 1.1.1.17) [mtlD] 360 AA 

MTLD_MYCPU [Mycoplasma pulmonis] 

align 
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tr Q7RQ77 Hypothetical protein [PY01225] [Plasmodium yoelii 3195 

Q7RQ77_PLAYO yoelii] AA 

align 

Score = 40.0 bits (92), Expect = 0.11 

Identities = 63/259 (24%), Positives = 101/259 (38%), Gaps = 52/259 (20%) 

Query: 110 KYKNDGIQNYIHNEYTIINC — MKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIRE 167 

Sbjct: 787 KMSNWGMSLNHHDNININNCDSFSNDKGNILNINNN EISDNNNTNFYEEEKKI 839 

Query: 168 DISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEII FKLDGDI 222 

SE -r T N K + K F, + +1 t+ "1+ +KX.D 0+ 

Sbjct: 840 FTSESIDKRGLIEQTQINNVTKHLYDIKKEENENYNNINDLRSNKSIVSSKFSYKLDTDV 899 

Query: 223 DR TQFIWMKYFSIFNTELSQSNIEERYKIQSYSE 256 

Sbjct: 900 LLKDSINFEKNDHINSLRKSNTDIIGYINKFVGSKYVEEGN-ETAQNNIRISGDTKIEDK 958 

Query: 257 YLKDFWGNPLMYN-KEYYMF NAGNKNS Y IKL-KKDS PVGE I LTRSKYN QNS 305 

-:■ > YN K Y MF N--I-W KL KK + S •!■ <-T YN *r-N 

Sbjct: 959 IIPIMNDSRNEYNIKNYSMFYGNKENNNQNHEDKLSKKESELFNCITNDIYNERKIYENE 1018 

Query: 306 KYINYRDLYIGEKFIIRRK 324 

YrN DL v FK vK 
Sbjct: 1019 LYLNKDDLILNEKIFRDKK 1037 



tr Q6LFH3 Hypothetical protein [PFF0460w] [Plasmodium falciparum 987 

Q6LFH3_PLAF7 (isolate AA 

3D7) ] align 

Score = 39.7 bits (91), Expect = 0.14 

Identities = 53/235 (22%), Positives = 96/235 (40%), Gaps = 32/235 (13%) 

Query: 111 YKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFEYNIREDIS 170 

YKN+- Y + NE IN K + l> * 1+ + D N K K + *-YM -y'O +■ 
Sbjct: 177 YKNEEDCKYVINENKEINENK E I NE INDNNI YNVDDNNNKYK YKYNNYDDNN 228 

Query: 171 EYINRWFFVTITNNLNNAKIYINGKLESNTD IKDIREVIANGE IIFK 217 

Sbjct: 229 KYYENAHFNTNNCHTNNKELYLLEKKQNDVDSLLILKNEKNYVKKKENLNNNISPSCVIN 288 

Query: 218 LDGDIDRTQFIWMKYFSIFNTELSQSNIEERYKIQSYSEYLKDFWGNPLMYNKEYYMFNA 277 

DGt v -r I E * FtfR -rK ■:• &*YM 
Sbjct: 289 KDGENERNRSVSEPFIDIIKDE-EEKKKEERTSQYHNQNEIKKINQKDVSVETEFYM 344 

Query: 278 GNKNSYIKLKKDS PVGEI LTRSKYN-QNSKYINYRDLYI GEKFI IRRKSNSQSIN 331 

K-r-S + X)S -H- * Y.V.N •:• I K •:• K N * W 

Sbjct: 345 — KDSLL DSLEKLLIKNVSFNFVRKEYINIFEDMITSKRDVTWKKNKKEMN 393 



sp Q98PH2 Mannitol-l-phosphate 5 -dehydrogenase (EC 1.1.1.17) [mtlD] 360 AA 

MTLD_MYCPU [Mycoplasma pulmonis] 

align 
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Score = 39.3 bits (90), Expect = 0.19 

Identities = 67/315 (21%), Positives = 123/315 (38%), Gaps = 69/315 (21%) 

Query: 50 IDLSGYGAKVEVYDGVELNDK NQFKLTSSANSKIRVTQNQNI I FNSVFLDFSV 102 

X S 4- -f +4- V+L 4-K N +K-5-+S S 4* 4* N F4-4- SV 

Sbjct: 90 IGWSNLASLKKFFEWKLKEKAQIICFENGYKISSFFQSILNIDSNH FVNASV 142 

Query: 103 SFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFE 162 

I P vK + D 4- Y4- +■ Y II KN 3 K+-4- 
Sbjct: 143 DKI I - - PNFKSDSLDVYVES YYE 1 1 LEQKNESQKKLNF 178 

Query: 163 YNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDI 222 

N D-t YIN-:* F->- N -M- I G L4- T I E <- 4- 4-14- FK + 
Sbjct: 17 9 VNYSTDLEAYINKKLFLV NAIHSTIGYLGYLKKYT YINEALNDQQILFKIKRLA 232 

Query: 223 DRTQFIWMKYFSIFNTELSQSNIE ERYKIQSYSEYLKDFWGNP LMYNKEYYMFN 276 

1 K r ■*•»• 4- 4-S rRI 14- +• 4- NP I: N4- Y4H- 

Sbjct: 233 KIINEILSKEYLLFKVDYLNDYLEKNLKRFSIKENQDLISRVARNPIQKLSKNERYFLI- 2 91 

Query: 277 AGNKNSYIKLKKDSPVGEILTRSKYNQNSKYINYRDLYIGEKFIIRRKSNSQSINDDIVR 336 

Y +KK + 4-1 L Y4- 4-4- -f 4- + S QS 4-4- 4- 

Sbjct: 292 YNLVKKHNLE I DI LLE I YKSIFYYDNKMDKESSKIQSTIEN — K 333 

Query: 337 KEDYIYLDFFNLNQE 351 

Y F NL4-Q£. 

Sbjct: 334 SLAYALKKFSNLDQE 348 



tr Q8ID18 Hypothetical protein MAL13P1.349 [MALI 3 PI . 349] 2170 

Q8ID18_PLAF7 [Plasmodium AA 

falciparum (isolate 3D7) ] align 

Score = 39.3 bits (90), Expect = 0.19 

Identities = 53/261 (20%), Positives = 101/261 (38%), Gaps = 50/261 (19%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKD-NNLIDLSGYGAKVEV 61 

N r 4* F v +■ 4- N4 LI4-M NK N t NN4- 4- •+• r r 

Sbjct: 773 NSRMIYLQKFNSNFFENNFDLIDMKNKNNINTTNNVNNMDNMNNINNINNINTTNNVNNI 832 

Query: 62 YDGVELNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIH 121 

4- LNr N 4-TS+- N-i-K + 4-4-4-N + N 4- X, 
Sbjct: 833 NNVNNLNNINNSNITSNTNNKKKYDESENSLHNILLL K 870 

Query: 122 NE YT 1 1 NCMKNNS GW KISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFF 178 

N Tr NO N4- GW KI 4-4-4- 4-4- X 4-F F. • 4-D.V4-F. 1 
Sbjct: 871 NFETVFNCVPND-GWITNKIDDEDENMLFYILHI FELFVEIYEDKDINEII 920 

Query: 179 VTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNT 238 

4- N 4-4-N 4-TD4-K V XI K4* ■» 4 KY 34- 

Sbjct: 921 IKNIVFFLN HTDLKIFSIVT RIIIKISQINPINRIFFNKYISVLMK 966 

Query: 239 ELSQSNIEERYKIQSYSEYLK 259 

-:• 4- 4- SY 4-Y K 

Sbjct: 967 NFDKDRRRNI FLMLSYCKYEK 987 
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Score = 39.3 bits (90), Expect = 0.19 

Identities = 67/315 (21%), Positives = 123/315 (38%), Gaps = 69/315 (21%) 

Query: 50 IDLSGYGAKVEVYDGVELNDK NQFKLTSSANSKIRVTQNQNI I FNSVFLDFSV 102 

Sbjct: 90 IGWSNIJVSLKKFFENVKLKEKAQIICFENGYKISSFFQSILNIDSNH FVNASV 142 

Query: 103 SFWIRIPKYKNDGIQNYIHNEYTIINCMKNNSGWKISIRGNRIIWTLIDINGKTKSVFFE 162 

I P 4-K-+D 4- Y4- +■ Y II KM 3 K* > 
Sbjct: 143 DKII — PNFKSDSLDVYVESYYEIILEQKNESQKKLNF 178 

Query: 163 YNIREDISEYINRWFFVTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDI 222 

N D+ YIN-i- F+- N *M- I G L4- T I E + +■ 4-T4-FK + 

Sbjct: 179 VNYSTDLEAYINKKLFLV NAI HST I GYLGYLKKYT YINEALNDQQILFKIKRLA 232 

Query: 223 DRTQFIWMKYFSIFNTELSQSNIE ERYKIQSYSEYLKDFWGNP LMYNKEYYMFN 276 

K r +-F •:■ 4-E -+R4- I 4- +■ 4- NP L N4- Y4H- 

Sbjct: 233 KIINEILSKEYLLFKVDYLNDYLEKNLKRFSIKENQDLISRVARNPIQKLSKNERYFLI- 2 91 

Query: 277 AGNKNS YI KLKKDS PVGE I LTRSKYNQNSKYINYRDLYI GEKFI I RRKSNSQS INDDI VR 336 

Y +KK + +XL Y4- 4-+ " + 4- + s QS 4-4- 4- 

Sbjct: 292 YNLVKKHNLE I DI LLE I YKSIFYYDNKMDKESSKIQSTIEN — K 333 

Query: 337 KEDYIYLDFFNLNQE 351 

Y F NL4-QS 

Sbjct: 334 SLAYALKKFSNLDQE 348 



tr Q8ID18 Hypothetical protein MAL13P1.349 [MAL13P1 . 349] 2170 

Q8ID18_PLAF7 [Plasmodium AA 

falciparum (isolate 3D7) ] align 

Score = 39.3 bits (90), Expect = 0.19 

Identities = 53/261 (20%), Positives = 101/261 (38%), Gaps = 50/261 (19%) 

Query: 3 NKYLKTIMPFDLSIYTNDTILIEMFNKYNSEXXXXXXXXXRYKD-NNLIDLSGYGAKVEV 61 

Sbjct: 773 NSRMIYLQKFNSNFFENNFDLIDMKNKNNINTTNWNNMDNMNNINNINNINTTNNVNNI 832 

Query: 62 YDGVE LNDKNQFKLTSSANSKIRVTQNQNIIFNSVFLDFSVSFWIRIPKYKNDGIQNYIH 121 

4- LN'-t N +TS+- N4-K + 4-4-4-N + N 4- L 
Sbjct: 833 NNVNNLNNINNSNITSNTNNKKKYDESENSLHNILLL K 870 

Query: 122 NE Y T 1 1 N CMKNNS GW KISIRGNRIIWTLIDINGKTKSVFFEYNIREDISEYINRWFF 178 

N T-r NC4- N-f- KX. 4-r-r +4- X 4-p £ 4-0.1'4-E 1 

Sbjct: 871 NFETVFNCVPND-GWITNKIDDEDENMLFYILHI FELFVEIYEDKDINEII 920 

Query: 179 VTITNNLNNAKIYINGKLESNTDIKDIREVIANGEIIFKLDGDIDRTQFIWMKYFSIFNT 238 

4- N 4-4-M 4-TD4-K V II K4- 4- + KY 34- 

Sbjct: 921 IKNIVFFLN HTDLKIFSIVT RIIIKISQINPINRIFFNKYISVLMK 966 

Query: 239 ELSQSNIEERYKIQSYSEYLK 259 

■i- 4- SY 4Y K 

Sbjct: 967 NFDKDRRRNIFLMLSYCKYEK 987 
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Database: EXPASY/UniProtKB 

Posted date: May 10, 2005 1:53 PM 
Number of letters in database: 613,355,151 
Number of sequences in database: 1,906,987 



Lambda 
0.319 



K 



0. 138 



H 



0.414 



Gapped 
Lambda 
0.267 



K 

0.0410 



H 



0. 140 



Matrix: BLOSUM62 

Gap Penalties : Existence : 11, Extension : 1 

length of query: 465 

length of database: 613,355,151 

effective HSP length: 129 

effective length of query: 336 

effective length of database: 367, 353, 828 

effective search space: 123430886208 

effective search space used: 123430886208 

T: 11 

A: 40 

XI: 16 ( 7.4 bits) 
X2: 38 (14.6 bits) 
X3: 64 (24.7 bits) 
SI: 41 (21.7 bits) 
S2: 76 (33.9 bits) 

Wallclock time : 8 seconds 

$ k ExPASy Home page Site Map Search ExPASy Contact us Proteomics tools Swiss-Fret 
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Database : EXPASY /UniProt KB 

Posted date: May 10, 2005 1:53 PM 
Number of letters in database: 613,355,151 
Number of sequences in database: 1,906,987 

Lambda K H 

0.319 0.138 0.414 



Gapped 

Lambda K H 

0.267 0.0410 0.140 



Matrix: BLOSUM62 

Gap Penalties: Existence: 11, Extension: 1 

length of query: 465 

length of database: 613,355,151 

effective HSP length: 129 

effective length of query: 336 

effective length of database: 367,353,828 

effective search space: 123430886208 

effective search space used: 123430886208 

T: 11 

A: 40 

XI: 16 ( 7.4 bits) 
X2: 38 (14.6 bits) 
X3: 64 (24.7 bits) 
SI: 41 (21.7 bits) 
S2: 76 (33.9 bits) 

Wallclock time: 8 seconds 

A ExPASy Home page Site Map Search ExPASy Contact us Proteomics tools Swiss-Prot 
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